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Preface 


The fifth edition of this book includes much of the information from 
the previous four editions along with expanded sections and new 
information. The book was originally written for Camera Assistants 
working in film, and this edition is no different. I have included some 
information about working in SD and HD video, but the majority of 
the information is still geared toward a film Assistant Cameraman. 

All of this material is based on my experience and the experience 
of other Camera Assistants who have been trained and have worked on 
the West Coast of the United States. It is my understanding that there are 
some minor differences in carrying out certain tasks if you have worked 
and been trained on the East Coast. As far as what those differences are, I 
don't know. I doubt any of the differences would prevent you from obtain- 
ing work, but I wanted to make you aware of the possibility. 

Chapters 3 and 4 contain expanded information on working 
in video, both SD and HD. Many of the sections in these two chap- 
ters have also been expanded to include new and updated informa- 
tion. Chapter 5, Problems and Troubleshooting, contains additional 
problems you may encounter and how to deal with them. Chapter 6, 
Film Cameras, contains many new illustrations of cameras and 
magazine threading diagrams. Many of the older cameras have been 
removed from Chapter 6 to make the book as up to date as possible. 
Appendix A, Film Stock, contains the most current listing of film 
stocks that were available at the time of publication. Appendix B, 
Equipment, includes information on new equipment and accesso- 
ries along with the names of some of the most commonly used video 
cameras. Also included are new items in the section on Specialized 
Camera Accessories. All forms and checklists have been updated in 
Appendix C, Camera Department Checklists, Production Forms, and 
Labels. These forms are all available for download on the companion 
web site for this book (www.cameraassistantmanual.com). Added to 
Appendix D, Tools and Accessories, is a list of special tools for the 
working Camera Assistant along with illustrations of some of the 
typical items in a Camera Assistant's toolkit. Appendix E, Tables and 
Formulas, contains many updated and useful tables along with new 
formulas you may need. Appendix F, Resources, is new and contains 
the name and web site addresses of companies and resources that are 
primarily of interest to Camera Assistants. The companion web site 
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has been updated to include more of the camera and magazine illustra- 
tions along with all of the forms and checklists. For those of you who 
buy this new edition, you should have all the information you need to 
start your career as an Assistant Cameraman. For those of you who are 
already working in the industry, I hope that this new edition will be 
added to your toolkit or ditty bag to be used as a reference on the set. 

In a previous review of the third edition, a reviewer wrote, "I 
find it highly unlikely that someone who has never been on a film set 
would buy this book." I found that statement quite amusing because 
in the many years since the first edition came out, I have had many 
people thank me for writing the book and telling me how much it 
helped them when they first stepped onto a film set. Many beginners, 
as well as professional Assistant Cameramen, have this book in their 
ditty bag. 

As you read this edition, you may notice that some items are 
repeated from one chapter to another. One of the most important 
aspects of the job is clear communication between crew members. Part 
of this communication involves repetition of orders and requests. 

When a Director of Photography (DP) requests a specific lens, 
filter, or other accessory to be placed on the camera, the Camera 
Assistant always repeats it back to him or her. When the DP announces 
the t-stop to be set on the lens for a specific shot, it is always repeated 
back. The repetition of the orders and requests is important to ensure 
smooth operation of the film set and communication among the cam- 
era crew. In light of this, I have chosen to repeat some things from one 
chapter to the next to stress the importance of repetition of orders. 

As a motion picture Assistant Cameraman, you must be con- 
stantly aware of many things happening around you during the per- 
formance of your job. There are many responsibilities and duties that a 
Camera Assistant should know about. You need to do your job quickly 
and quietly. This book is intended to be a guide for the beginner who 
would like to learn to become a Camera Assistant. 

Because of all of the information included here, the book is also 
meant to be used by working professionals. When I first started in the 
film industry, there was no book that explained how to do the job of 
a Camera Assistant. Even while I was in film school, there was no 
course dealing with this specific area of production. All of my training 
came from on-the-job work experience. This book started as classroom 
notes that I used to teach a Camera Assistant class at Columbia 
College-Hollywood. It has gone through many changes and improve- 
ments through the years, and I hope that with this edition any student 
or beginning filmmaker who wishes to become a Camera Assistant 
will find it a little easier to learn the job duties and responsibilities. 
For those who are working as professional assistants, I hope that this 
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new edition will be a valuable reference source that will always be 
close at hand. With the knowledge obtained from this book, it should 
be easier to obtain your first job because you will know the basics and 
should have no trouble applying them to actual shooting situations. 
While this book will provide the basic information needed to do the 
job, nothing beats on-the-job training. Actually being on set and doing 
and observing is the best way to learn. 

The book starts with a description of the basics of cinemato- 
graphy in Chapter 1 because many readers of this book may have no 
previous photography or cinematography experience. This introduc- 
tion will help beginners to understand much of the terminology used 
throughout the book. Chapter 2 contains a description of the chain of 
command within the camera department and how each member works 
with and relates to the others. I chose to cover the job responsibili- 
ties of a Second Assistant Cameraman (2nd AC) in Chapter 3 and then 
move on to the First Assistant Cameraman (1st AC) in Chapter 4. My 
reason for this is that when most people start in the camera depart- 
ment, they start as a 2nd AC or Loader. When they have worked at 
that position for some time, they move up to 1st AC. The length of 
time spent at each position depends on each person's situation or 
preference. Chapter 5 discusses problems that may arise and what 
you should do to either correct or prevent them. This is an impor- 
tant part of the job of a Camera Assistant. Despite careful checking of 
the equipment prior to production, something inevitably goes wrong 
at the worst possible time. If you know how to troubleshoot many of 
the most common problems, you will show that you are a professional 
and will most likely be hired on many more productions. Chapter 6 
contains illustrations of most of the currently used cameras and mag- 
azines, and Chapter 7 contains some tips and guidelines on what to 
do before you have the job, when you are working, and after the job 
is over. Chapter 7 also contains information on the camera union, 
including how to join, examples of the fees for joining, and examples 
of rates of pay. All of the information in these chapters is based on my 
experience as an Assistant Cameraman and from tips or advice that 
other members of the camera department have given me. 

The appendices cover six areas: film stock, equipment, checklists, 
tools and accessories, tables, and resources. Appendix A is a complete 
listing of all film stocks available from the various manufacturers at the 
time of publication. It lists the recommended exposure index (EI) rat- 
ings for each stock for different lighting conditions. Also included are 
the various roll sizes for 16mm and 35 mm film, as well as the weights 
of the film cans for each full-size roll. Appendix B lists the names of 
the most common pieces of equipment that you will work with and 
should know about. Appendix C contains checklists for camera rental 
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items, filters, and expendables that are usually needed on each produc- 
tion. In addition, I have included some typical production forms and 
labels that a Camera Assistant may need in the day-to-day performance 
of the job. Some of these forms and labels are modified versions of 
industry standard forms, and some I have specially designed based on 
my experience. Appendix D lists the basic tools and accessories that a 
Camera Assistant needs to do the job. Appendix E contains many use- 
ful tables and formulas that you may need to refer to in the day-to-day 
course of your job. Appendix F contains a list of various companies 
and resources along with their web addresses. Following the appen- 
dices is a list of recommended books for the Camera Assistant who 
would like to learn more about the film industry. The Glossary lists 
many of the key terms used in the book and their meanings. Included 
in the Glossary are the items on the expendables list, camera rental 
items, and various filters mentioned in the book. 

As you read this book, if you see anything that you believe is in 
error or would like to see something added, please send me an email 
and I will incorporate your suggestions into future editions. My email 
address can be found on the companion web site for this book. Best 
wishes for a long and successful career. 
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Introduction 


The process of motion picture photography started when George 
Eastman introduced the first 35 mm film in 1889, and Thomas Edison, 
along with his assistant W. K. L. Dickson, designed the Kinetograph 
and Kinetoscope, also around 1889. Various reports indicate that the 
patent was applied for in 1891 but that it wasn't granted until 1897. 
The Kinetograph was used to photograph motion pictures, and the 
Kinetoscope was used to view them. 

These early pieces of equipment were very basic in their design and 
use. As film cameras became more complex, a need developed for spe- 
cially trained individuals to work with this new technology and equip- 
ment. Two of these individuals became known as the First Assistant 
Cameraman (1st AC) and the Second Assistant Cameraman (2nd AC). 

One of the most well known of the early cinematographers was 
Billy Bitzer, who shot most of the films of Director D. W. Griffith. As 
a Cameraman he did all of the jobs himself: carrying the equipment, 
setting it up, loading film, and so on. In 1914 D. W. Griffith hired 
an assistant to work with the Cameraman. This assistant was called 
a Camera Boy, and his job was only to carry the equipment for the 
Cameraman. Each morning, the Camera Boy would move all of the 
equipment from the camera room to wherever the scenes were being 
shot for the day. There was a lot of equipment, and many trips back 
and forth were required to get everything in place. In addition, the 
Camera Boy was required to take notes of what was being shot. There 
were no Script Supervisors at that time. Around 1916, Cameraman 
Edwin S. Porter asked for an assistant after returning from a long loca- 
tion shoot. This Camera Assistant had some additional duties that the 
Camera Boy did not have. Because all of the early cameras were hand 
cranked, the Camera Assistant had to count the number of turns of 
the crank and keep a log of the number of frames shot. Other duties 
included slating the scene, keeping track of footage, loading and 
unloading film, carrying and setting up the equipment, and anything 
else that the Camera Assistant may have been asked to do. Many of 
these tasks are still some of the responsibilities of today's Assistant 
Cameramen. 

As a result of these two early Cameramen having an assistant, 
a new position was created within the camera department. Many of 
the techniques of these early Cameramen and Camera Assistants were 
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passed on to others, and they developed into the very specific job 
duties that are performed today by the 1st AC and 2nd AC. Because 
this was such a new technology, the early Camera Assistants had no 
one to learn from, so they set most of the guidelines for performing 
their specific jobs. Each had specific responsibilities but was also 
capable of doing the other's job if necessary. 

Today, a beginning filmmaker has a wide choice of places to get 
the training to work as an Assistant Cameraman. There are many col- 
leges and universities that offer a complete curriculum dealing with 
motion picture production. In addition to the larger institutions, many 
smaller colleges and trade and technical schools offer film classes. 
There are also many schools and training facilities that now specialize 
in training filmmakers in the many crafts associated with filmmaking. 
In addition, there are specialized workshops that teach very specific 
aspects of film production. There are workshops for camera operating, 
camera assisting, editing, and much more. These workshops may be 
one or two days long or possibly even one or two weeks long. They 
are usually very intense and teach a great deal of information in a 
very short period of time. Instead of attending one of these schools, a 
beginning filmmaker may know someone in the film industry who is 
willing to train him or her and give that important first break. I know 
many film professionals who never attended film school but obtained 
their training and experience by starting out working on productions. 
There is no right or wrong way to gain the experience. It is a matter of 
which way is best for you. 

If you choose to attend film school, the best way to gain actual 
production experience is to work on as many student film produc- 
tions as possible. Even though these productions are done on a much 
smaller scale than most professional productions, the basics will be the 
same, and you can apply what you have learned in your film classes. 
When you start looking for that first professional job, any experience, 
even if it is on a student production, increases your chance of getting a 
job. For those who do not wish to go to film school, or perhaps cannot 
afford the cost, it may be a little more difficult to obtain that first job. 
If you have an acquaintance or relative in the film industry, it may be 
a little easier. For me, film school was a valuable and rewarding expe- 
rience. I was hired on my first production as a Production Assistant 
only one month after completing film school. That position led to 
my first job as a 2nd AC on the same film. The film crew was doing 
some second-unit shooting and needed a 2nd AC to load magazines 
and keep camera reports. The Production Manager had been a class- 
mate of mine in film school, and he recommended to the Director of 
Photography (DP) that I be given the chance to work as the 2nd AC on 
the second unit. The DP gave me the opportunity to prove that I could 
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do the job, and this led to my first job on a feature film as 2nd AC with 
the same DP. You must be willing to work hard, not only at getting the 
job, but also when you have the job, to prove that you are capable of 
handling it. If you have been in film school recently, an excellent way 
to learn about available jobs is to talk to your instructors. Ask them if 
they know about any productions that you may be able to work on. 
You also should stay in contact with other film students who were 
in your classes. There are also a few publications that come out daily 
or weekly that deal strictly with the film industry. Two of the most 
popular of these are The Hollywood Reporter and Daily Variety. Both 
publications have a list of productions being done now or sometime 
in the future. The list often contains phone numbers or addresses to 
obtain more information about each production. These two publica- 
tions also have web sites that contain lists of upcoming productions, 
but you must become a subscriber to access much of the web informa- 
tion. Unfortunately, often by the time you obtain the list and call or 
send a resume, the position has been filled. In addition, many of the 
lists are specifically for union jobs, which can be filled only by mem- 
bers of the specific guild or union. There is more discussion on union 
versus nonunion work in Chapter 7. In addition to the various pub- 
lications, there are many great web sites devoted entirely to the film 
industry, some specifically for listing jobs and crew positions that are 
available. Some of these are listed on the companion web site for this 
book as well in Appendix F, Resources. 

When you first try to get a job on a film, you may be asked to 
work for little or no money. The production company may be just 
starting out and have only enough money for the basic costs of pro- 
duction. Or they may expect you to prove you can do the job before 
they offer you any pay. If you can afford to take such a job, it is an 
excellent way to get some experience. Three of my first jobs as a 
Camera Assistant were without pay, but they helped me to get pay- 
ing jobs later because I had proved that I could do the job and was 
not afraid to work long, hard hours. Not everyone will find it neces- 
sary to work for free. I mention it only so that you know what you 
might encounter when you first start looking for work. The impor- 
tant thing to remember is not to get discouraged and give up. The 
film industry is a very competitive business; breaking into it may 
take awhile. If you don't get the first few jobs you apply for, keep try- 
ing. If you want a job bad enough and are willing to work, you will 
eventually find one. When you do start working in the industry, 
always stay in contact with people with whom you have worked in 
the past. Call them periodically just to say hello and find out what 
they are doing. They may be working on a production that needs 
additional crew members. Also, if you are working on a production 
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that needs additional people, be sure to let other film professionals 
know about it. This process of keeping in touch with other film crew 
people is called networking and is probably one of the best ways to 
get jobs. Many of my jobs came from recommendations from people 
with whom I had worked on other productions. Also, many DPs 
will call me back to work with them on other productions. Another 
good way to break in to the business is to get a job at a camera 
rental company. This is a good way to learn about the wide variety 
of camera equipment and accessories that an Assistant Cameraman 
uses in the day-to-day performance of the job. Working at a rental 
house will enable you to meet a lot of Camera Assistants and DPs. 
Developing a good relationship with the Camera Assistants and DPs 
will most likely help you get that first job as a Camera Assistant. 
One problem associated with working at a rental house is the fact 
that you are removed from actual production work for an extended 
period. This may be acceptable for some people because it provides 
an opportunity to learn the equipment, but for others it may not 
work. You must decide what is the best route for you to take and 
then give it all you've got. No matter what route you take to break 
into the film industry, keep in mind that nothing beats on-the-job 
training. You can learn so much from just being on set and observing 
how things are done or actually doing the job yourself. Reading books 
and sitting in a classroom can give you some basics, but until you are 
actually on set doing the job, you will not fully understand the joy of 
being a filmmaker. 

Good luck to all the aspiring Camera Assistants who read this 
book. I hope that you find the motion picture industry to be as exciting 
and rewarding as I have. And don't forget, work hard but have fun, too. 
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Basics of Cinematography 


The motion picture industry uses many terms and principles that are 
not used anywhere else. To perform your duties as a Camera Assistant, 
you need to be aware of these terms and the basics of cinematogra- 
phy along with the names of specific pieces of equipment. You will 
hear many of these terms in the day-to-day performance of your job. 
By introducing and explaining some of them here, I hope to make it 
easier for you as you read this book, as well as the first time you step 
onto a film set. To my knowledge all of this information is true and 
accurate and is based on my experience as well as research done in 
the compilation of this text. If you would like a more in-depth discus- 
sion about any of this information, you may consult any of the books 
listed in the Recommended Reading at the end of the book. 


FILM FORMATS 

The term format may be used to indicate a few different things in the 
motion picture industry. In most instances the term format is used 
to refer to the size of the film stock being used for shooting. The two 
primary film formats used for shooting filmed productions are 16 mm 
and 35 mm. Almost all professional cinematography is shot using one 
of these two formats. The 65 mm/70 mm format is a popular release 
print format but it is used very infrequently for production primarily 
because of cost. 

All motion picture film contains perforations so that it can move 
through the camera. The perforations may also be referred to as perfs 
or sprocket holes. These are equally spaced holes that are punched 
into the edges of the film so that it can be transported through the 
camera at a constant speed. The spacing between the perforations is 
known as pitch and is defined as the distance from the top of one per- 
foration to the top of the next perforation (see Figure 1.1). 
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Perforations 


Pitch 



Figure 1.1 

A piece of film showing 
perforations and pitch. 


16mm film may be used to shoot standard 16mm format or Super 
16mm format. The film itself is the same width; the differences are the 
perforations on the piece of film and how much of the film is used for 
the image. Generally speaking, standard 16mm is shot using 16mm film 
that contains perforations on both sides of the frame (see Figure 1.2A). 




Figure 1.2 

A, Standard 16 mm frame. 

B, Super 16 mm frame. 


Super 16 mm is shot using 16 mm film with perforations only on 
one side of the frame. This enables the filmmaker to use more area of 
the film frame to create a larger image (see Figure 1.2B). 16mm film 
contains 40 frames per foot. 35 mm film contains four perforations per 
frame on each side of the film, and there are 16 frames per foot (see 
Figure 1.3). 

The 65 mm/70 mm format is a popular release print format. 
Many films that are photographed on 35 mm film are enlarged to 
65 mm/70 mm for release to theaters. A larger negative will result in a 
sharper, clearer picture when it is projected on the big screen. Figure 1.4 
shows the 65 mm/ 70 mm film frame. 
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Figure 1.3 35 mm film frame. 
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Figure 1.4 65 mm film frame. 


VIDEOTAPE FORMATS 

Since productions began shooting on videotape, there have been many 
different formats used. They include %", Beta, VHS, S-VHS, VHS-C, 
8mm, Hi8, and Digital8. Most of these formats are no longer used 
for shooting. Most production today is done using the MiniDV (dig- 
ital video) format. In addition to the standard MiniDV tapes, there are 
two additional versions of digital videotape: DVCPRO and DVCAM. 
Whatever version you choose to use, be sure that the camera you are 
working with is compatible with the tapes you are using because in 
many cases they are not interchangeable. Check with the rental com- 
pany or camera instruction manual if you are not sure. 

In addition to shooting on digital videotape, today there are many 
video cameras that record to memory sticks or memory cards or even 
directly to a hard drive. One type of memory card currently in use is 
called the P-2 card. Again, be sure that you know exactly what type 
of recording medium your camera uses before starting production. Do 
some tests and be sure that you are totally familiar with your camera 
and all of its functions. 
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SYNC SPEED 

The term sync speed refers to the speed at which the film moves through 
the camera to create the illusion of normal motion. In the United 
States, sync speed is 24 frames per second (fps). In Britain, Europe, and 
Australia, sync speed is 25 fps. Anything filmed at a frame rate less than 
sync speed will have the illusion of fast motion when it is projected. 
Anything filmed at a frame rate more than sync speed will have the 
illusion of slow motion when it is projected. 

For the examples in this book, I will assume we are shooting at 
a sync speed of 24 fps. For 16 mm cinematography, at sync speed the 
film will travel through the camera at the rate of 36 feet per minute. 
For standard 35mm cinematography, at sync speed the film will travel 
through the camera at the rate of 90 feet per minute. For 3-perf, 35mm 
cinematography, at sync speed the film will travel through the camera 
at the rate of 67.5 feet per minute. The 3-perf format will be explained 
later in this chapter. See Table E.2 in Appendix E for a list of film for- 
mats, feet per minute, and frames per foot. 

SYNC AND MOS 

The two types of motion picture filming are sync (synchronous) and 
MOS (pronounced "em-oh-es"). During filming, recording synchro- 
nous sound, such as dialog, along with the picture is referred to as 
sync filming. When filming without recording synchronous sound, 
this is referred to as MOS filming. The Hollywood legend says that the 
term MOS came from a German director who could not say "without 
sound." Instead he would say "mit out sound," which gives us the 
term MOS. The literal translation of the term is minus optical sound. 
MOS filming is used whenever there is no sound involved or the 
sound will be added at a later date during postproduction. 

FILM STOCK 

Any piece of motion picture film stock is made up of three main com- 
ponents. Looking at a cross section of a piece of film shows the three 
components: emulsion, base, and anti-halation backing (see Figure 1.5). 

Emulsion 

Emulsion is the part of the film that is sensitive to light. It may be light 
brown (color film) or light gray (black-and-white film). It is comprised 
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Emulsion 
Base 

Anti-halation 
backing 

Figure 1.5 Enlarged cross section of a piece of film 
(not drawn to scale). 

of silver halide crystals suspended in a gelatin substance. Exposure to 
light causes a chemical change in the silver halide crystals and forms 
what is called a latent image, meaning an image that is not yet vis- 
ible. When the film is developed and processed at the laboratory, it is 
exposed to various chemicals, forming a visible image. The emulsion 
layer of a piece of color film is made up of many layers so that it can 
record all of the colors in the scene. These layers include filters and 
separate layers that are sensitive to one of the three primary colors of 
light. Figure 1.6 shows the many layers that make up the emulsion 
layer of color motion picture film stock. 

Supercoat 

Blue sensitive (yellow dye) 
Yellow filter 

Green sensitive (magenta dye) 
Red sensitive (cyan dye) 
Subcoat 
Base 

Anti-halation backing 

Figure 1.6 The various emulsion layers of color motion 
picture film. 

Base 

The base is the flexible, transparent support for the emulsion. In the 
early days of filmmaking, it was made up of highly flammable cellu- 
lose nitrate. Not only is nitrate highly flammable, but it can decom- 
pose over time to a flammable gas, which increases the chances of 
it bursting into flames. When Kodak first introduced 16mm film in 
1923, is was the first film to use the cellulose acetate base instead of 
nitrate. Around 1952 Eastman Kodak began manufacturing all motion 
picture film with the more stable cellulose acetate base, which is still 
used today. Prior to that time almost all major motion pictures were 
shot using nitrate-based film. The cellulose acetate base is much more 
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durable and long lasting. The base does not play a part in forming the 
image on the film but acts only as a support for the emulsion. 

Anti-halation Backing 

The anti-halation backing is the dark coating applied to the back of 
the base. It is there to prevent light from passing through the film, 
reflecting off of the pressure plate, and then passing through the film 
again, causing a flare or flash in the image or a double exposure. 

TYPES OF FILM 

Two main types of film are available for shooting: negative and reversal. 
Negative Film 

Negative film produces a negative image when it is developed, in 
which blacks are white, whites are black, and each color is its opposite 
or complementary color. A positive print must be made from the nega- 
tive so that you have something that is suitable for projection and view- 
ing. It is very common to directly transfer the negative to videotape for 
editing purposes. During the transfer process, the colors are switched 
back to their positive image electronically. One of the primary advan- 
tages of using negative film is the ability to make any exposure correc- 
tions during the laboratory printing process. Negative film is also better 
suited to making a large number of copies, as is done for feature films 
that are being shown in many different theaters at once. For all profes- 
sional cinematography, negative film is most commonly used. 

Reversal Film 

Reversal film produces a positive image when it is developed, and 
the camera original can be projected without making a print. A good 
example of reversal film is Super 8 mm home movie film or slide film. 
It is possible to make a print from reversal, but it is not as well suited 
as negative film for making multiple copies. 

Single Pert or Double Pert 

16 mm film may be classified as either single perf or double perf. 
Single-perf film indicates that there are perforations along one edge 
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of the film, and double-perf film indicates that there are perforations 
along both edges of the film. 16 mm film contains one perforation at 
the top of the frame and one at the bottom, either on one side or on 
both sides of the frame. As stated previously, double perf film is gener- 
ally used for shooting standard 16 mm projects with an aspect ratio of 
1.33:1. Single-perf film is specifically used for shooting Super 16mm 
projects with an aspect ratio of 1.66:1, although it can be used for 
standard 16 mm shooting. Using single-perf film when shooting Super 
16 mm enables you to get a wider aspect ratio on the same size piece 
of film because there are only perforations on one side of the frame. 
Figure 1.2A shows a standard 16 mm film frame on double-perf film; 
Figure 1.2B shows a Super 16 mm frame on single-perf film. 

FILM SPEED 

All motion picture film is sensitive to light in varying intensities. The 
term film speed is the measurement of a film stock's sensitivity to 
light. The film speed is most often expressed as an EI (Exposure Index) 
or ISO (International Standards Organization) number. The terms ASA 
(American Standards Association) or DIN (Deutsche Industrie Norm) 
may also be used to indicate the film speed. Eastman Kodak and Fuji 
both designate their film speeds using the term EI, so I will use that 
term in all examples. 

Film with a lower EI number requires more light to obtain 
an exposure and is called slow film. Film with a higher EI number 
requires less light to obtain an exposure and is called fast film. For 
example, a film stock with an EI of 500 is more sensitive to light than 
a film stock with an EI of 200. Therefore, to obtain a proper exposure, 
you need less light with EI 500 film than with EI 200 film. 

There is a standard series of EI numbers used to rate film's light 
sensitivity: 12, 16, 20, 25, 32, 40, 50, 64, 80, 100, 125, 160, 200, 250, 
320, 400, 500, 650, 800, 1000, etc. In theory, these numbers go infinitely 
in both directions. If you look carefully you will notice that for the most 
part the values double every three numbers. There are a few variations 
to this rule, as when going from EI 12 to EI 25, from EI 64 to EI 125, 
and from EI 320 to EI 650. What this translates to is that the change 
in exposure from one EI value to the next is equal to one-third of an 
f-stop. In other words, if you double or halve your EI value, it equals 
one full f-stop change in exposure. 

In the upcoming section about f-stops, you will see that there is 
also a standard series of f-stop numbers. As stated in that section, each 
f-stop number admits half as much light through the lens as the f-stop 
number before it. This means that a change of one full f-stop either 
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doubles the amount of light or halves it. Doubling or halving the EI 
number is the same as doubling or halving the amount of light. As an 
example, the same amount of light that gives you an exposure of f/4 at 
EI 200 will require an f/5.6 at EI 400 or an f/2.8 at EI 100. 

The EI is determined by the film's manufacturer based on exten- 
sive testing of the film. This number is what the manufacturer feels 
will give the best or ideal exposure of the film. Each film can label 
should show the recommended EI rating for the film stock for both 
daylight and tungsten light. The ultimate decision on what speed to 
rate the film is up to the Director of Photography (DP) and is usually 
based on his or her experience in using the particular film stock. 

ASPECT RATIOS 

The shape of the image frame is expressed as a ratio of its width to its 
height. This is referred to as the aspect ratio of the image. The three 
most commonly used aspect ratios for filmed productions are 1.33:1, 
read as "one three three to one"; 1.85:1, read as "one eight five to one"; 
and 2.40:1, read as "two four oh to one." The 1.33:1 aspect ratio may 
also be referred to as academy aperture. It is 1.33 times as wide as it 
is high. Many of the early motion pictures were shot using this aspect 
ratio. Academy aperture may also be said to have an aspect ratio of 
1.37:1. Present-day television still uses the academy aperture, and any 
films shot strictly for television are usually shot using the academy 
aspect ratio (see Figure 1.7). 

The standard aspect ratio for most theatrical motion pictures is 
1.85:1. This format is usually referred to simply as "one eight five." 
This wider format is obtained by chopping off the top and bottom 
portions of the academy aperture to give an image that is exactly 1.85 
times as wide as it is high (see Figure 1.7). The 2.40:1 aspect ratio 
is called Cinemascope, and the image is 2.40 times as wide as it is 
high. In most cases, to obtain this aspect ratio, a special anamorphic 
lens is used that squeezes the wider image onto a standard 35mm 
frame of film. It is then projected through an anamorphic projection 
lens that unsqueezes it to produce the widescreen image. The other 
way to achieve Cinemascope is to shoot Super 35mm and frame it 
for Cinemascope, then print anamorphic. During the printing proc- 
ess, the Cinemascope image is compressed or squeezed onto a square 
frame. During projection the image is projected through an anamor- 
phic lens and stretched to fill the screen. Depending on whom you 
speak with or what reference material you use, the anamorphic or 
Cinemascope aspect ratio may also be listed as 2.35:1 or 2.36:1 (see 
Figure 1.7). 
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Figure 1.7 

Comparison of 1.33, 1.85, and 
2.40 aspect ratios. A, 1.33:1. 
B, 1.85:1. C, 2.40:1. (Courtesy of 
Panavision Inc.) 



In addition to the aspect ratios previously named, two others that 
are commonly used are 1.66:1 and 1.78:1. The 1.66:1 aspect ratio is 
sometimes used when shooting Super 16 mm film format. At one time 
it was also the aspect ratio for shooting most European motion pic- 
tures, but it is not used much anymore. The 1.78:1 aspect ratio may 
also be referred to as 16 X 9 format and is often referred to as HDTV 
(high-definition television). The new HDTV televisions have a screen 
that is almost the same aspect ratio as the standard 1.85:1 movie 
screen (see Figure 1.8). 

See Figures 1.9, 1.10, and 1.11 for illustrations of various aspect 
ratios. 

It is not uncommon when shooting to frame for two different 
formats at the same time. You may be shooting a feature film, but we 
all know that most films eventually end up on television or video. By 
having a combination ground glass, such as a TV/1.85, you can frame 
the shots accordingly so that they will look correct on a movie screen, 
as well as when formatted for television. 

There are many different formats for shooting, and which one 
to use is often the decision of the DP, Director, and sometimes even 
the Producer. This decision determines which ground glass is going to 
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Figure 1.8 

A, 1.66:1 aspect ratio. B, 1.78:1 
aspect ratio (HDTV). (Courtesy of 
Panavision Inc.) 


Format Aspect Ratio Dimensions Description 


Scale Drawing Area 


%"CCD 1.78:1 
2.40:1 

16 mm film 1.37:1 


.3775 X .2123 in 
9.59 x 5.39 mm 

.3586 X .1500 in 
9.11 x 3.81 mm 


.404 X .295 in 
10.26 X 7.49 mm 


.486 X .295 in 
12.35 x 7.49 mm 


%" CCD Area 

%" CCD Area for 2.40:1 Release 
Regular 16 mm Camera Aperture 

Super 16 mm Camera Aperture 


„ , ,„ , .930 X .523 in „ . „_ . 

Genesis 1.78:1 00 ~~ ^ o ~« Genesis CCD Area 


1.85:1 r,^^:t 7 h m Genesis CCD Area for 1.85:1 
22.45 X 12.14 mm Re|ease 


2.40:1 „„ 8 ?? X : 3 J° ln Genesis CCD Area for 2.40:1 
22.45 X 9.40 mm _ . 

Release 



Figure 1.9 %" CCD, 16mm, and Genesis camera aspect ratios. (Courtesy of 
Panavision Inc.) 
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Format Aspect Ratio Dimensions 


Description 


Scale Drawing 


Area 


35 mm 2 pert 2.40:1 
2.40:1 
1.78:1 

35 mm 3 pert various 
35 mm 4 pert 1.33:1 


.868 X .365 in 
22.05 X 9.27 mm 

.825 X .345 in 
20.96 x 8.76 mm 

.614 X .345 in 
15.60 x 8.76 mm 

.980 x .546 in 
24.92 X 13.87 mm 

.792 X .594 in 
20.12 x 15.09 mm 


.832 X .624 in 
21.13 x 15.85 mm 


.825 X .446 in 
20.96 x 11.33 mm 


.945 X .511 in 
24.00 x 12.98 mm 


.945 X .531 in 
24.00 x 13.50 mm 


.945 X .394 in 
24.00 x 10.04 mm 


.825 X .690 in 
20.96 X 17.53 mm 


.980 X .735 in 
24.92 x 18.67 mm 


35 mm 2-perf Camera Aperture 

35 mm 2-pert Extracted Area for 2.40:1 
Release 

35 mm 2-pert 1 .78:1 Transmitted Area 
Super 35 mm 3-perf Camera Aperture 

Some formats that can be captured 3 or 4 pert: 
Super 35 mm 2.40 [.945 X .394 in] 
Super35mm 1.85[.945x .511 in] 
Super 35 mm 1.78 [.945 X .531 in] 

35 mm TV Transmitted Area 
(SMPTE recommended practice) 


Super 35 mm "Large" TV Transmitted 
Area 


35 mm 1.85:1 Projection Aperture 


Super 35 mm Extracted Area for 1 .85:1 
Release 


Super 35 mm 1 .78:1 Transmitted Area 


Super 35 mm Extracted Area for 2.40:1 
Release 


35 mm Anamorphic Projection Aperture 


35 mm Full Camera Aperture 


204.4 mm 

183.6 mm 2 

136.7 mm 2 

345.6 mm 2 


Figure 1.10 35 mm aspect ratios. (Courtesy of Panavision Inc.) 


Aspect Ratio Dimensions 


Description 


Scale Drawing Area 


65 mm 
70 mm 


2.072 X .906 in 
52.63 X 23.01 mm 


65 mm Camera Aperture 


1.912 x .870 in 70 mm Projection Aperture 

48.56 x 22. 1 0 mm (Panavision Super 70 mm) 

1 .91 2 x .800 in Extracted for 2.40:1 

48.56 x 20.31 mm Release 



Figure 1.11 65mm/70mm aspect ratios. (Courtesy of Panavision Inc.) 


be ordered for the camera. See Figures 4.28 and 4.29 in Chapter 4 for 
examples of the ground glass found in both Arriflex and Panavision 
16 mm and 35 mm cameras. For many of these the ground glasses are 
marked for multiple formats. 
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Some camera manufacturers have recently developed 35 mm 
camera systems that are designed to reduce film waste. Instead of the 
standard four perforations per frame, these systems use three perfo- 
rations per frame of 35 mm film, resulting in a 25 percent savings in 
film use. When shooting 1.85:1 aspect ratio and even 1.78:1 aspect 
ratio, and using 4-perf 35mm film cameras, the top and bottom part of 
the film frame are wasted. By using 3-perf cameras there is almost no 
wasted film. Check with the camera rental company for the availabil- 
ity of 3-perf pull-down cameras (see Figure 1.12). 



Figure 1.12 

Example of 1.85:1 aspect ratio 
when shooting 3 perf. (Courtesy 
of Panavision Inc.) 


F-STOPS AND T-STOPS 


All motion picture lenses contain an adjustable iris, sometimes 
referred to as an aperture or diaphragm, to control the amount of light 
that enters the lens and strikes the film. You can compare this to the 
iris in the human eye. A wide opening allows more light in to strike 
the film than a small or narrow opening. The number that refers to 
the size of this opening is called an f-stop. It is a mathematical calcu- 
lation equal to the focal length of the lens divided by the diameter of 
the aperture opening. The standard series of f-stop numbers is 1, 1.4, 
2, 2.8, 4, 5.6, 8, 11, 16, 22, 32, and so on. In theory, the f-stop numbers 
go infinitely in both directions. All lenses are marked along the barrel 
of the lens with these f-stop numbers. By turning the diaphragm or iris 
adjustment ring on the lens barrel to a specific number, you are adjust- 
ing the size of the iris diaphragm within the lens and controlling how 
much light gets through to the film. You can think of this adjustable- 
lens iris as being similar to the iris and pupil in your eye. In a low- 
light or dark setting your pupil gets larger to let in more light, and in a 
very bright setting your pupil gets smaller to let in less light. 

Each f-stop admits half as much light through the lens as the 
f-stop before it. In other words, an f-stop of 4 admits through the lens 
half as much light as an f-stop of 2.8. Conversely, each f-stop admits 
twice as much light through the lens as the f-stop after it. In other 
words, an f-stop of 5.6 admits through the lens twice as much light as 
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an f-stop of 8. It is also important to remember that as the f-stop num- 
bers get larger, the opening of the iris diaphragm gets smaller. 

All lenses will absorb some of the light passing through them, and 
as such, there is a more precise representation of the amount of light 
reaching the film through the lens. This is called a t-stop. While an f-stop 
is a mathematical calculation based on the size of the opening of the dia- 
phragm, a t-stop is a measurement of the actual amount of light transmit- 
ted through the lens at a particular diaphragm opening. The t-stop takes 
into account any light that is lost due to absorption through the many 
optical elements of the lens. The t-stop is more accurate and should 
always be used when setting the exposure on the lens. F-stops and t-stops 
are discussed further in Chapter 4 (see Figure 1.13). 


ooo 



f/1.4 f/2 f/2.8 f/4 



f/5.6 f/8 f/11 f/16 


Figure 1.13 Examples of f-stop openings. 

EXPOSURE TIME 

The length of time that each frame of film is exposed to light is called 
the exposure time. At sync speed, film travels through the camera 
at the speed of 24 frames per second. This means that each frame is 
traveling through the camera at a speed of X M of a second. Essentially 
for one half the time, the film is being moved in and out of posi- 
tion in an area of the camera known as the gate, and for one half the 
time it is being held steady in the gate so that it can be exposed to 
the light entering the lens. Half of of a second is equal to Vie of a 
second. For convenience this is rounded to Vko of a second, and most 
light meters are calibrated with a setting for Vso of a second. This is the 
actual amount of time that each frame of film is being exposed to the 
light. Therefore, at sync speed we say the standard exposure time for 
all motion picture photography is Yso of a second. If you want to be 


14 THE CAMERA ASSISTANT'S MANUAL 

precise, V*a of a second is the actual exposure time when shooting with 
a 180 degree shutter angle on the camera, and Vko of a second is the 
actual exposure time when shooting with a 172.8 degree shutter angle 
on the camera. Many cameras with adjustable shutter angles have a 
setting for 172.8 degrees. On cameras without an adjustable shutter, 
most DPs will still use the exposure time of Vko of a second because the 
difference in the amount of light is negligible. 

To find your exposure time you must know the camera speed 
(fps) and shutter angle. See Appendix E for the formula for calculating 
your exposure time. 

EXPOSURE METERS 

To determine the correct exposure setting for the particular shot, we 
measure the intensity of the light with an exposure meter or light 
meter. The two basic types of light meters used for measuring the 
exposure of an object are incident meters and reflected meters. Any 
light that is falling on an object is called incident light and is meas- 
ured with an incident light meter. The meter contains a white, trans- 
lucent dome called a photosphere, which is mounted over a light 
sensor. The photosphere simulates a three-dimensional object, such 
as the human face, and averages the light falling on the object from 
all angles. The standard procedure for using an incident light meter is 
to stand at the position of the subject being photographed and point 
the photosphere toward the camera when taking the light reading (see 
Figure 1.14). 

Any light that bounces off or is reflected by an object is called 
reflected light and is measured with a reflected light meter. The light 
that is reflected by an object is based on the color and texture of the 
object. A white object reflects more light than a black object. A smooth 
object reflects more light than a textured object of the same color. The 
area in which a reflected meter actually reads the light is called the 
angle of acceptance. The most commonly used reflected light meters 
are called spot meters and have a very narrow angle of acceptance, 
usually around 1 degree. The standard procedure for using a reflected 
or spot meter is to stand at the position of the camera and point the 
meter toward the subject being photographed (see Figure 1.15). 

In recent years a new type of light meter has been introduced 
that is becoming quite popular among cinematographers. It is a combi- 
nation meter that combines an incident and reflected light meter into 
one compact light meter. A major advantage of the combination meter 
is that you don't need to have two separate meters to measure the light 
(see Figure 1.16). 
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Figure 1.15 Minolta reflected 
(spot) meter. 
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Figure 1.16 

Sekonic combination light meter. 


COLOR TEMPERATURE AND COLOR BALANCE 

For professional cinematography, proper color reproduction of objects 
in a scene is dependent on the color temperature of the light source 
used to illuminate the scene. This applies when shooting film or video 
formats. Each light source is considered to be a different color and 
therefore has what is referred to as a color temperature. The human 
eye cannot accurately distinguish between the different colors of light, 
but motion picture film stock is much more sensitive. When shooting 
video you must often set specific menu items or settings on the cam- 
era so that the colors in the scene are accurately reproduced. 

Scientists take an ideal substance, what they refer to as a "black 
body," and heat it. They then measure its temperature as it emits dif- 
ferent colors of light. Think of this black body as a piece of iron being 
heated up. As this piece of iron gets hotter, it begins to glow differ- 
ent colors, first yellowish-orange, then red, then blue, and eventually 
white hot. The color of the light is then identified by the tempera- 
ture at which it became that color. This temperature is called color 
temperature. Color temperature is measured in degrees Kelvin (K), 
which is a temperature scale used in physics. Reddish color light has 
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a lower color temperature, and bluish color light has a higher color 
temperature. 

When speaking of light we often refer to the primary and com- 
plementary colors of light. The three primary colors of light are red, 
green, and blue (RGB). The corresponding complementary colors are 
cyan, magenta, and yellow. All light sources are made up of varying 
combinations of the three primary colors. Equal amounts of red, green, 
and blue light give us what is called white light. Our perception of 
the color of an object is based on the varying amounts of the primary 
colors of light that the object reflects. Our brain can process this so 
quickly that no matter what color temperature of light we are in, an 
object will always appear the same color. With film or video we must 
help the process in some way. With video we perform what is called 
white balance on the camera. By white balancing the camera under 
the light source we are filming with, we are telling the camera what 
color white is for that color temperature of light. 

When using film, we choose a film stock that is color balanced 
for shooting under a specific light source. The two main types of light 
sources for professional cinematography are daylight and tungsten 
light. Daylight has a color temperature of approximately 5600 degrees 
Kelvin, written as 5600°K, and is bluish in color. Daylight is actually 
a combination of sunlight and skylight, while tungsten light refers to 
professional motion picture lighting fixtures used to create artificial 
light. Tungsten light has a color temperature of approximately 3200°K 
and has a reddish-orange color. All film stocks have a particular color 
balance, and when we refer to any certain film stock, we say that it is 
either daylight balanced or tungsten balanced. 

When filming in a particular light source, it is usually common 
to use a film stock that is color balanced for filming in that type of 
light. Daylight-balanced film can be shot in daylight without making 
any corrections or adjustments to the camera or light source to correct 
the color temperature. Tungsten-balanced film can be shot in tungsten 
light without making any corrections or adjustments to the camera or 
light source to correct the color temperature. You may use either film 
in the opposite type of light, but you must make adjustments to the 
light source by placing a filter on the camera or light source to cor- 
rect for the difference in color temperature. The specific filters used 
on cameras are discussed later in this chapter in the section on filters. 

THE CAMERA 

All motion picture cameras are made up of many different components. 
Each camera manufacturer has its own specific design for the various 
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parts, and these parts are usually not interchangeable from one make of 
camera to another. A basic motion picture camera may be made up of 
the following components: gate, shutter, inching knob, viewing system, 
lens, magazine, and motor. There are many more specific components 
that are used on all motion picture cameras that you will learn about 
as you work as a Camera Assistant. For now I will discuss only these 
basic parts. 

Gate 

The gate may be described as the opening in the camera that allows 
light passing through the lens to strike the film. It may also be 
referred to as the aperture. We sometimes refer to the entire area 
within the camera where the film is exposed as the gate. As the film 
moves through the gate, it moves by a process known as intermittent 
movement. 

Intermittent Movement 

To the human eye, it appears that the film is constantly moving as it 
travels through the camera. Actually, as the film moves through the 
camera, each frame is held in place in the gate for a fraction of a sec- 
ond before it moves on and is replaced by another frame. While the 
film is held in the gate for this fraction of a second, it is exposed to 
light. The process of holding one frame of film in the gate and then 
moving it so the next frame is brought into position is called intermit- 
tent movement. This process of starting and stopping the film happens 
at the rate of 24 frames per second, which we learned earlier is called 
sync speed. 

As the film travels through the camera, it will often pass through 
one or more sprocket wheels or rollers in the magazine, the camera, or 
both. These rollers or sprocket wheels help move the film into and out 
of the gate area. To relieve some of the tension on the film between its 
continuous movement as it passes through the rollers and the inter- 
mittent movement in the gate area, you will thread the film with a 
loop before it enters the gate and another loop after it exits the gate. 
This loop is nothing more than a slack length of film between the roll- 
ers or sprocket wheels and the gate, which acts as a buffer between the 
intermittent movement and the continuous movement of the film. The 
constant starting and stopping of the film, so that each frame may be 
exposed, puts a great amount of strain on the entire roll of film, which 
could cause the film to break. As the film starts and stops, the loops 
absorb the strain of the starting and stopping, instead of the entire roll 
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of film. Each camera has specific requirements regarding the size of 
the loop or loops when threading (see Figure 1.17). 


Figure 1.17 

Threading diagram 
showing the loops and 
gate components in 
the Panavision camera. 
(Reprinted from the 
Panaflex Users Manual 
with permission of 
David Samuelson and 
Panavision Inc.) 



There are four components to the gate area that work together to 
make this intermittent movement happen. 

Pull Down Claw To move the film, a small hook or claw engages 
into a perforation in the film and pulls it through the gate. This small 
hook or claw is called the pull down claw. Each camera contains some 
type of pull down claw to move the film. Some of the more advanced 
cameras, including many 35 mm cameras and those used for special 
effects cinematography, contain two pull down claws, one on each 
side of the film frame. 

Registration Pin When the pull down claw pulls the film into the 
gate so that it may be exposed, it must be held perfectly still during 
this exposure process. A metal pin engages into the film's perforation 
and holds it in place so that it may be exposed. This pin is called the 
registration pin. Some 16mm cameras do not have a registration pin, 
but because of their design, the film is held securely enough in the gate 
area to ensure a steady image. As with the pull down claw, some of 
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the more advanced cameras, including many 35 mm cameras and those 
used for special effects cinematography, contain two registration pins. 

Aperture Plate The metal plate that contains the opening or aper- 
ture through which light passes to the film is called the aperture plate. 
The opening may be called the gate or the aperture (not the same as 
the lens aperture or f-stop) and is usually the same size as the aspect 
ratio being used. The term aperture means "opening," and we often 
speak separately of lens apertures and camera apertures. 

Pressure Plate The area where the film is held in the gate dur- 
ing exposure is called the film plane or focal plane. To keep the film 
flat against the aperture plate during exposure, the camera contains a 
metal plate located behind the film that pushes it against the aperture 
plate and keeps it flat and steady in the gate area. This metal plate is 
called the pressure plate because it puts pressure against the film. 

When referring to the gate, most camera personnel usually are 
referring to the entire area in the camera that contains the pull down 
claw, registration pin, aperture plate, and pressure plate. 


Shutter 

The shutter is a spinning mechanism in the motion picture camera 
that controls the light striking the film. The shutter is mechanically 
linked to the other parts of the intermittent movement so that its tim- 
ing is synchronized with the movement of the pull down claw and 
registration pin. The shutter spins and alternately allows the light 
to either expose the film or go to the viewfinder eyepiece so that the 
Camera Operator may see the image. As the pull down claw moves 
the film into position, the shutter will be in the closed position so that 
no light strikes the film. When the frame of film is in place and being 
held by the registration pin, the shutter will be in the open position so 
that the light may strike the film and create an exposure. 

Shutter Angle 

The opening in the shutter that allows the light to strike the film 
and create an exposure is called the shutter angle. A typical shutter 
contains a shutter angle of 180 degrees. This is what most people con- 
sider to be the standard shutter angle for motion picture photography. 
On all professional motion picture cameras, you will have either a 
fixed 180-degree shutter or a variable shutter that can be adjusted to 
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different shutter angles. Changing the shutter angle affects how long 
the film is exposed to light: Reducing the shutter angle reduces the 
amount of time that the film is being exposed to light, and increasing 
the shutter angle increases the amount of time that the film is being 
exposed to light. A variable shutter is sometimes used to achieve some 
type of exposure effect or visual effect. It sometimes helps to have a 
variable shutter when filming sports or any other fast action scene. 
In addition, a cinematographer may want to change the exposure of 
a shot without affecting depth of field, and this can be achieved by 
changing the shutter angle. You should also be aware that there may 
be strobing of the lights when you close down the shutter angle. 

Depending on the model of the camera, the shutter may be 
adjusted during the shot or only while the camera is not running. 
Check with the rental house if you are not sure if the camera has an 
adjustable shutter or how the adjustable shutter operates. In most cases 
the shutter will be one of two types: a solid 180-degree shutter, some- 
times referred to as a half-moon shutter, or a double-bladed 180-degree 
shutter, sometimes referred to as a butterfly shutter (see Figure 1.18). 


Figure 1.18 

A, Standard or half-moon 
shutter. (Reprinted from 
the Hands-On Manual 
for Cinematographers 
with permission of David 
Samuelson.) B, Double-bladed 
or butterfly shutter. (Reprinted 
from the Panaflex Users Manual 
with permission of David 
Samuelson and Panavision Inc.) 

In addition to the rotating mirror shutter, some cameras, such as 
those from Panavision, contain a focal plane shutter. The focal plane 
shutter is located at the film plane or focal plane, and it is what con- 
trols the light striking the film, while the mirror shutter is only for the 
reflex viewing system (see Figure 1.19). 

Inching Knob 

Most professional motion picture cameras contain an inching knob. 
This is often a small knob located either inside the camera body or 
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Focal plane 
shutter 


Figure 1.19 

Panavision focal plane 
shutter. (Reprinted 
from the Panaflex Users 
Manual with permission 
of David Samuelson and 
Panavision Inc.) 


on the outside of the camera. By turning this knob you can slowly 
advance or "inch" the film through the camera movement to check 
that it is moving smoothly. Whenever you thread the film into the 
camera, you should turn the inching knob a few turns to check that 
the film is traveling smoothly and not binding or catching anywhere. 
Failure to turn the inching knob before turning on the camera could 
result in torn film and ripped perforations. 


Viewing System 

The viewing system or viewfinder allows the Camera Operator to view 
the scene. Through the years of motion picture production, there have 
been three basic types of viewing systems used. The rack over view- 
ing system and direct viewfinder are older viewing systems that are 
not used today for most professional motion picture productions and 
are not discussed here. The current standard viewing system for pro- 
fessional motion picture cameras is the mirrored-shutter reflex view- 
finder system. A reflex viewfinder is one that allows you to view the 
image directly through the lens, even during filming. The mirrored- 
shutter reflex system means that the rotating shutter is actually a spin- 
ning mirror. As the shutter spins, when it is in the open position, all 
of the light entering the lens strikes the film and creates an exposure. 
When the shutter is in the closed position, all of the light is reflected 
off the mirror and directed to the eyepiece for the Camera Operator to 
view the shot (see Figure 1.20). 

Diopter Adjustment 

Because of the differences in each person's vision, the viewfinder of 
most cameras has an adjustable diopter. By setting the diopter accord- 
ing to your particular vision, the image will appear in focus when you 
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Figure 1.20 Simple mirror reflex viewfinder system. 
A, With the mirror shutter open, all light is directed to 
the film. B, With the mirror shutter closed, all light is 
directed to the eyepiece. (Courtesy of ARRI Inc.) 

look through the eyepiece if the lens focus is set correctly. To adjust 
the diopter, it is best to remove the lens, but it can be done with the 
lens in place. You then point the camera at a bright light source or 
white surface. While looking through the eyepiece, turn the diopter 
adjustment ring until the crosshair or grains of the ground glass in the 
viewfinder are sharp and in focus. A further discussion of the view- 
finder adjustment is located in Chapter 4. 

Lens 

A lens may be defined as a device that contains one or more pieces of 
optically transparent material, such as glass, which bends the rays of 
light passing through it, causing them to focus at a point. In a motion 
picture camera this point is called the film plane or focal plane, and 
the light creates an exposure on the film's emulsion at this point. All 
lenses are referred to by their focal length, and it is the focal length 
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that determines the size of the image. The technical definition of 
focal length is the distance from the optical center of the lens to the 
film plane when the lens is focused at infinity. The optical center is 
a mathematical point within the lens that is determined by the lens 
manufacturer. The focal length of the lens is always measured in mil- 
limeters (mm). 

When discussing focal length, I often say that there are three gen- 
eral categories: telephoto, normal, and wide angle. When filming in 
the 35 mm film format, it is generally accepted that a lens with a focal 
length of 50 mm is considered to be a normal lens because it approxi- 
mates an image size that is the same as that seen by the human eye. Of 
course, this depends on who you ask about it. There have been many 
opinions over the years as to what lens may be called a "normal" lens. 
Many of the professionals whom I have worked with and spoken to 
about this topic agree that it is a 50mm lens, so that is the number I am 
using here. In the 35 mm film format, as a general rule, any lens that 
has a focal length less than 50 mm may be called wide angle, and any 
lens that has a focal length more than 50 mm may be called telephoto. 
When filming in the 16 mm film format, it is generally accepted that 
a lens with a focal length of 25mm is considered to be a normal lens. 
In 16 mm, as a general rule any lens that has a focal length less than 

25 mm may be called wide angle, and any lens that has a focal length 
more than 25 mm may be called telephoto. A wide-angle lens will dis- 
tort the image because it exaggerates distances and makes small rooms 
seem larger than they actually are. Wide-angle lenses are ideally suited 
for filming any handheld-type shots. A telephoto lens compresses 
objects together and makes them appear closer than they actually are; 
they are ideally suited for filming pleasing close-up shots. 

Primes and Zooms 

While wide angle, normal, and telephoto are categories of focal 
lengths, when we speak of the physical lens itself we refer to two 
basic types. Prime lenses have a single, fixed focal length that can- 
not be changed. Some examples of prime lenses are 18mm, 25mm, 
32 mm, 75 mm, and so on. Zoom lenses have variable or adjustable 
focal lengths that can be changed during shooting. By turning a ring 
on the barrel of the zoom lens, you can change the focal length. Zoom 
lenses are most often referred to by their range of focal lengths, such as 
12mm to 120mm (12 to 120), 25mm to 250mm (25 to 250), etc. These 
may also be referred to as 10 to 1 (10-1) zooms. You may also have a 5 
to 1 zoom, 4 to 1 zoom, etc. (see Figure 1.21). A further discussion of 
lenses can be found in Chapter 4. 


BASICS OF CINEMATOGRAPHY 25 



Magazine 

A magazine may be described as a removable, lightproof container 
that is used to hold the film before and after exposure. Each camera 
uses a different type of film magazine, and some cameras don't even 
use magazines. In any film magazine or camera, the area that holds the 
fresh, unexposed raw stock is called the feed side. The area that holds 
the exposed film stock is called the take-up side. A further and more 
complete discussion of types of magazines and the procedure for load- 
ing and unloading them can be found in Chapter 3. 


Motor 

The three main types of camera motors that have been used through- 
out the years are variable, constant, and crystal. Almost all profes- 
sional motion picture cameras today use a crystal motor. Today's 
camera motors contain a crystal that is similar to the crystal found in a 
quartz watch. The sound recorder also contains a similar crystal. This 
crystal vibrates at a precise, constant frequency, ensuring that during 
shooting the camera and sound recorder are running in sync so that 
the picture and sound will match. Most crystal motors have the ability 
to run at variable speeds for slow motion or high-speed filming, either 
by use of a built-in adjustable speed control or by using some type of 
optional speed control device. 
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Batteries 

When using any professional motion picture camera, it is important to 
remember that they all contain DC motors and must be powered from 
a battery source. Depending on the camera you are using, these bat- 
teries may be 8, 12, or 24 volts. Batteries come in different sizes and 
types depending on the shooting situation. The three most common 
types of batteries are the belt, block, and on board. Belt batteries are 
often used for handheld camera work or in a situation where the block 
battery is not practical, such as when the camera is mounted to a car 
mount or remote crane. Block batteries are the most common and are 
used for most studio and location work when the camera is mounted 
to a tripod or dolly. On-board batteries are batteries that attach directly 
to the camera and make a very compact package, especially for hand- 
holding the camera. Be sure that you obtain the proper type and volt- 
age battery for your shooting situation. If you are unsure about the 
voltage needed for a particular camera, you should always check with 
the rental company from where you are renting the camera equipment. 
Chapter 4 contains illustrations of various types of batteries. 

Additional Camera Components 

Depending on the model and age of the camera you are using, it may 
have some additional components that are worth mentioning briefly. 
The footage counter may either be analog or digital, and it counts 
off how many feet of film pass through the camera when it is run- 
ning. The analog footage counter usually contains a numbered dial 
that moves whenever the camera is turned on. This dial must first be 
set to zero when loading a fresh roll of film onto the camera. As the 
film travels through the camera, the numbers on the dial register the 
approximate amount of film footage exposed. The analog type of foot- 
age counter is not very accurate. The digital footage counter works in a 
similar way but is much more accurate. Whenever a new roll of film is 
placed on the camera, the footage counter is reset to zero. As the film 
travels through the camera, the footage counter indicates precisely 
how much film has been used. All of the currently used professional 
motion picture cameras contain digital footage counters. 

In addition to the footage counter, some older cameras also have 
a frame counter that registers the precise number of frames that have 
been exposed. Most professional cameras used today do not contain a 
frame counter. 

Some older cameras have a lens turret on the front of the camera. 
This allows you to have two or three lenses mounted on the camera 
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at one time. When it comes time to change lenses, you simply rotate 
the turret until the new lens is in line with the film plane. It is impor- 
tant to remember that you cannot and should not move the lens turret 
while the camera is running. 

Many cameras also contain a buckle switch or buckle trip switch. 
This switch serves as a safety mechanism within the camera. If the 
film loop becomes too large or too small, or if the camera runs out of 
film during shooting, the buckle switch will turn off the camera. 

FILTERS 

One of the most frequently used pieces of equipment in cinematogra- 
phy is the filter. It is a device that often modifies the light reaching the 
film to achieve a specific effect. Filters may change the overall look of 
the image, change or enhance the color of the image, or simply adjust 
for the correct color temperature. They may be placed in front of the 
lens, behind it, or even on the light source. 

Most behind-the-lens filters are made of a plastic gel-type mate- 
rial and must be handled carefully. Some cameras contain a small 
filter slot in the aperture plate or directly behind the lens for the 
placement of behind-the-lens filters. The types of filters that can be 
used behind the lens are very limited. Many DPs use behind-the-lens 
filters if they need to place more filters in the matte box or in front 
of the lens, or it may simply be a matter of not wanting to see the fil- 
ter when looking through the viewfinder. It is important to remember 
that when using behind-the-lens filters you cannot see the effect of 
the filter through the lens. Because of this, you should always place 
a reminder label on the camera whenever a behind-the-lens filter is 
being used. This label should indicate what type of filter it is and also 
that it is behind the lens. Without this label, you may forget that the 
filter is behind the lens. 

While working on a feature film as First Assistant Cameraman, 
I had a small problem with a behind-the-lens filter. During one day 
of filming, the DP asked me to place an 85 gel filter behind the lens. 
We were using the Panavision Gil camera system, so I placed an opti- 
cally correct 85 gel in one of the gel holders and inserted it in the filter 
slot on the camera. I then placed a small piece of tape over the filter 
slot on which I wrote the number 85. At the end of the shooting day, 
I packed the camera away and forgot to remove the 85 gel behind the 
lens. The next morning the DP asked for an 85 glass filter to be placed 
in the matte box. I put the 85 filter in the matte box, and we proceeded 
to shoot. At the conclusion of shooting the first scene, I suddenly 
remembered that the 85 gel was still in the camera. I immediately 
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went to the DP and told him that the last scene was shot with two 85 
filters on the camera, one behind the lens and one in front of the lens. 
He was very understanding and told me not to worry about it because 
it was only 2 A of an f-stop difference, and it could be corrected in post- 
production. I removed the behind-the-lens filter, and we continued to 
shoot. Needless to say, I was quite embarrassed and vowed to never let 
that happen again. That night when I packed the camera away I found 
my reminder tape stuck to the inside of the camera case. 

For our purposes, we will deal only with filters that are placed 
on the camera in front of the lens. Many filters require an exposure 
compensation based on the color and density of the filter. Keep in 
mind that if there is an exposure compensation, you will always open 
the f-stop the appropriate amount. In other words, if your exposure 
was an f/5.6 without the filter, and your filter requires a compensation 
of 1 f-stop, your exposure with the filter would be an f/4. If you are 
not sure about the exposure compensation of a particular filter, check 
with the rental company where you rented the camera equipment. 
A quick way to determine the exposure change for a particular filter 
is to take a light reading with an exposure meter in the light you are 
shooting under. Then hold the filter over the photosphere of the light 
meter and take another reading. Compare the difference and you will 
have determined your exposure compensation for that filter. Some of 
the most common filters, their effect, and any exposure compensation 
are covered briefly in this section. Tables E.4 and E.5 in Appendix E 
list the exposure compensations for some of the most commonly used 
filters. 


Conversion Filters 

The most frequently used filters are called conversion filters. They 
may also be referred to as color-correction filters. These are filters that 
are used to convert one color temperature to another. Because there 
are two different types of color balance for film (daylight or tungsten), 
there are two basic types of conversion filters. 

85 Filter 

When using tungsten-balanced film in daylight, it is standard practice 
to use a number 85 filter to correct the color temperature. This filter 
converts the daylight color temperature to the color temperature of 
tungsten light to match the color balance of the film stock. When using 
this filter, an exposure compensation of 2 A of a stop is required. The 85 
filter is orange or amber in color. 
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80A Filter 

When using daylight-balanced film in tungsten light, a number 80A 
filter is used to correct for the difference in color temperature. This 
filter converts the tungsten color temperature of the lights to the color 
temperature of daylight to match the color balance of the film stock. 
When using this filter, an exposure compensation of two stops is 
required. The 80A filter is blue in color. 


Neutral Density Filters 

When filming outdoors in daylight, the DP may wish to reduce the 
amount of light entering the lens or reduce the depth of field for the 
shot. A neutral density filter would be used to do this. You may be 
shooting on a bright sunny day and the exposure meter indicates an 
exposure of f/22, but the lens aperture ring only goes to f/16. To obtain 
a properly exposed image you would need to place a neutral density 
filter on the lens. This would reduce the amount of light entering 
the lens and enable you to shoot at an appropriate f-stop. One reason 
for wanting to reduce depth of field is when filming a close-up of an 
actor, actress, or some object. By reducing depth of field, the back- 
ground will be out of focus, thereby drawing the viewer's attention to 
the subject or object being photographed. For a more complete discus- 
sion of depth of field, see Chapter 4. 

Neutral density filters are usually abbreviated ND filter. The most 
commonly used ND filters are ND3, ND6, and ND9. These may also 
be referred to as ND.3, ND.6, and ND.9. When using these filters, you 
must remember to adjust your exposure accordingly. The ND3 (ND.3) 
requires an exposure compensation of one stop, the ND6 (ND.6) two 
stops, and the ND9 (ND.9) three stops. Neutral density filters give the 
Cinematographer much more control over the exposure, especially 
when shooting outdoors in daylight. 


Polarizing Filters 

A polarizing filter reduces glare or reflections from shiny, nonmetal- 
lic surfaces, such as glass and water. For example, you may wish to 
remove reflections from an automobile windshield. To remove the 
reflections, you would place the polarizer in front of the lens and 
rotate it while looking through the viewfinder until you either remove 
or minimize the reflections. When the correct position of the polarizer 
has been determined, be sure to lock it in place so that it doesn't move 
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during the shot. Polarizing filters work best when the camera is placed 
at approximately a 45 degree angle to the object being photographed. 
Polarizers take light that is traveling in many directions and causes it 
to travel in only one direction. Polarizers are also used quite often to 
saturate colors when filming outdoors in daylight. It can darken a blue 
sky and help clouds appear whiter and puffier in the sky. When using 
a polarizing filter, you must adjust your exposure by two stops. 

Combination Filters 

Any filter that combines two or more filters into one filter is called 
a combination filter. The most common combination filters are those 
that combine an 85 with the series of neutral density filters to get 
85ND3, 85ND6, and 85ND9. Another common combination filter is 
the 85 plus polarizer, which is usually called an 85Pola. When using 
a combination filter, add together the exposure compensation for each 
individual filter to obtain the correct exposure compensation. For 
example, when using an 85ND6, your exposure compensation would 
be 2 2 /3 stops, 2 stops for the ND6 plus 2 A of a stop for the 85. 

Optical Flat 

A special filter that should be included in every camera package is the 
optical flat. It is an optically correct, clear piece of glass that has many 
uses. It may be placed in front of the lens to protect the lens for a shot 
in which something is being projected toward the camera. You may 
be shooting in windy situations, where dust and dirt may be blown 
toward the lens, or on a beach where water may be blown toward the 
lens. The optical flat will protect the front element of the lens from 
these items. In addition, it can be used to cut down on the noise level 
of the camera. Much of the noise from the camera comes out through 
the lens. By placing an optical flat in front of the lens, you can reduce 
this noise and achieve a quiet sync sound take during shooting. If the 
Sound Mixer asks you to place an optical flat on the camera, it usually 
means that he or she is hearing some camera noise through the micro- 
phone. Because the optical flat is clear, it does not reduce light and 
requires no exposure compensation. 

The previously mentioned filters are required under certain situ- 
ations, and you should always have them as part of the camera equip- 
ment package. You may need to convert color temperature, reduce 
light or depth of field, remove reflections, or protect the lens. Having 
a complete set of the previously discussed filters will enable you to 


BASICS OF CINEMATOGRAPHY 31 


handle most any situation no matter what film stock or light source 
you are using. 

The following filters are some common filters that you may also 
use in the day-to-day shooting of your production. Their use is com- 
pletely at the discretion of the Cinematographer to achieve a specific 
effect or look in the image. 

Diffusion Filters 

When speaking about diffusion filters, we may be referring to many 
types and styles of filters that will give a similar effect. A diffusion 
filter is generally used to soften the image or look of the picture. 
A diffusion filter is usually made of glass that contains a rippled sur- 
face, which prevents the light from focusing sharply. It will produce 
an image in which fine details are not clearly visible. It may give the 
appearance that the image is out of focus. One of the most common 
uses of diffusion filters is to minimize or soften any facial blemishes 
or wrinkles on an actor or actress. Some names of the most com- 
monly used diffusion filters are Tiffen Diffusion, Harrison & Harrison 
Diffusion, Black Dot Texture Screen, Black Pro-Mist, White Pro-Mist, 
Black Diffusion, Gold Diffusion, Soft/FX, Soft Net, Net, Supa-Frost, 
and Classic Soft. 

Some of the most popular types of diffusion filters being used are 
the Tiffen Black Pro-Mist, Tiffen White Pro-Mist, and the Schneider 
Classic Soft. The White Pro-Mist softens the image without causing 
it to appear out of focus. It also spreads light slightly by creating a 
small amount of flare from light sources, and it will slightly reduce 
the contrast. The Black Pro-Mist softens the image with a more sub- 
tle flare from light sources and slightly reduces contrast by lightening 
shadows and darkening highlights. The Classic Soft filter adds a glow 
to the image, keeping contrast under control and creating a romantic 
look. As with most diffusion filters, these filters require no exposure 
compensation. 

Soft Nets and Nets actually are in a separate category called 
nets. A net may be any fine mesh-type material that is placed on the 
camera and acts as a diffuser. The Tiffen White Soft Net and Black 
Soft Net require an exposure compensation depending on the den- 
sity of the filter. In the early days of filmmaking, many DPs would 
stretch a mesh net or stocking material over the front of the lens to 
create the diffusion effect. Some filter manufacturers currently 
offer net filters that have the net sandwiched between two pieces 
of optically correct clear glass. The Black Dot Texture Screen is a 
glass filter with a series of random black spots spread across the filter. 
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Light that strikes this filter spreads out over a wider area, thereby dif- 
fusing or softening the image. While most diffusion filters require no 
exposure compensation, the Black Dot Texture Screens require an 
exposure compensation of one stop. Be sure to flag your lens and use 
a matte box whenever using diffusion to eliminate the chance of any 
stray light causing exposure problems when it strikes the filter. Most 
diffusion filters are available in sets ranging in density from light to 
heavy diffusion, usually numbers Va, X U, Vi, 1, and 2. 

Fog and Double Fog Filters 

Fog filters may be used to simulate the effect of natural fog. The regu- 
lar fog filters create a soft glow and flare in the image, with the lighter 
grades reducing contrast and focus. Heavier grades of the regular 
fog filter may create an unnatural look, and if you want a dreamlike 
appearance to your image you may want to use a heavy regular fog 
filter. The double fog filter gives you a more natural fog effect with 
objects in the frame still looking sharp and in focus. With double fog 
filters the overall contrast in the scene will also be reduced. Fog and 
double fog filters are available in sets ranging in density from very 
light to very heavy. No exposure compensation is needed when using 
these filters. 


Low-Contrast Filters 

To change the overall contrast of a scene, a DP may use a low-contrast 
filter. This causes the light from the highlight areas of the scene to 
bleed into the shadow areas, which produces a lower contrast. In other 
words, it lightens the shadows without affecting the highlight areas. 
Low-contrast filters do not soften the image or make it appear out of 
focus as diffusion filters do. As with diffusion and fog filters, they are 
available in varying densities. No exposure compensation is required 
for these filters. 


Soft-Contrast Filters 

A soft-contrast filter may be used to change the contrast in a slightly 
different manner than a low-contrast filter. It is different from the 
low-contrast filter because it darkens highlights without affecting the 
shadow areas. They are also available in varying densities. No expo- 
sure compensation is required for these filters. 
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Ultra-Contrast Filters 

Another way to lower the overall contrast of a scene is to use an ultra- 
contrast filter. This filter lowers the contrast evenly throughout the 
scene by equally lightening the shadow areas and darkening the high- 
light areas. Ultra contrast filters are available in varying densities and 
require no exposure compensation. 

Coral Filters 

To make a scene appear warmer, a DP may use a coral filter. The coral 
filter may be used when filming a sunset or a fireside scene to give 
the scene a warmer look. Another use of the coral filter is when film- 
ing outside in daylight. Because the color temperature of daylight 
changes from early morning to late afternoon, the DP may use a coral 
filter along with, or in place of, the 85 filter to give the scene a slightly 
warmer look. Coral filters come in varying densities, and exposure 
compensation is required based on the density of the filter. 

Enhancing Filters 

To create brighter reds, oranges, and rust browns when filming outdoors, 
a DP may use an enhancing filter. While creating spectacular effects on 
the reds and oranges in the shot, it has very little affect on other colors. 
This filter is especially useful when filming fall foliage. Enhancing filters 
require an exposure compensation of one stop. 

Graduated Filters 

Sometimes we only want to alter a portion of the frame with a specific 
filter. To do this, the DP would use a graduated or grad filter. Only 
half of the filter contains the specific filter, while the remaining half is 
clear. For example, we may use a neutral density grad or a coral grad 
for certain effects, a blue grad to brighten a blue sky without affecting 
other portions of the scene, etc. Some graduated filters also come in 
varying densities. 

Diopters 

When doing extreme close-up work, we may need to use a special type 
of filter called a diopter on the lens. The diopter is often considered 
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to be a type of lens, but because it is mounted in front of a standard 
lens, similar to a filter, it is being mentioned here. The diopter acts 
like a magnifying glass and allows the lens to focus closer than the 
lens' normal focusing range allows. Diopters come in varying strengths 
as follows: +y 4 , +V2, +1, +IV2, + 2, +3, and so on. The higher the 
number, the closer the lens will focus. The glass of the diopter is 
curved on one side, and when placing the diopter on the lens, this 
curved side must face away from the lens. When using a diopter, no 
exposure compensation is required. 

Currently more than 200 types of filters are available. The pre- 
viously named filters are only a sampling of what is available to the 
Cinematographer. This small listing is intended to give you a basic 
understanding of the most commonly used filters. Through experi- 
mentation and use of the filters, a DP will know which filter to use for 
a specific application or effect. For a list of more filters and the com- 
mon filter sizes, see Appendix B. 

Filter Manufacturers 

There are many different manufacturers of filters, including Tiffen, 
Harrison & Harrison, Mitchell, Schneider Optics, Formatt Filters, Ltd, 
Wilson Film Services, and Fries Engineering. 

CAMERA MOUNTS 

Many different devices and tools are available for mounting the cam- 
era, moving it, and keeping it smooth and steady when following the 
action within a scene. 

Tripods and Spreader 

One of the most common supports for the camera is a three-legged 
device called a tripod. Each of the three legs of the tripod can be 
adjusted in height according to the shot needed. The feet of the tri- 
pod are usually placed into an adjustable brace called a spreader. The 
spreader holds the legs in position and keeps them from collapsing 
when the legs are extended or spread out (see Figure 1.22). 

If a spreader is not available, many assistants use a piece of car- 
pet measuring approximately 4 feet by 4 feet. The points of the tripod 
feet will grip the carpet and prevent the tripod legs from moving or 
spreading apart. The two most commonly used tripods are the standard 
tripod and the baby tripod. The two names most commonly used to 
refer to the tripod are sticks and legs (see Figure 1.23). 
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Figure 1.22 

Tripod legs locked 
onto the spreader. 
(Reprinted from Motion 
Picture Camera and 
Lighting Equipment 
with permission of 
David Samuelson.) 



Figure 1.23 

A, Standard tripod. 

B, Baby tripod. (Reprinted 
from the Panaflex Users 
Manual with permission 
of David Samuelson and 
Panavision Inc.) 



36 THE CAMERA ASSISTANT'S MANUAL 

All tripods have one of two types of top castings for the head to 
attach to: either the Mitchell flat base or bowl shaped (see Figure 1.24). 



B 


Figure 1.24 Tripod top castings. A, Mitchell flat base. 
B, Bowl shaped. (Reprinted from Motion Picture Camera 
and Lighting Equipment with permission of David 
Samuelson.) 

High Hat/Low Hat 

For doing extreme low-angle shots where a tripod will not work, a 
mounting device called a high hat or low hat is used. The high hat 
or low hat consists of a camera-mounting platform similar to the top 
casting of the tripod, which is most often mounted to a square piece of 
plywood. The mounting platform of the high hat or low hat may either 
be a Mitchell flat base or bowl shaped. By using the high hat or low 
hat, you can get the camera lens just a few inches above the floor (see 
Figure 1.25). 


Tripod Heads 


To make smooth moves with the camera so that you can follow the 
action within a scene, the camera must be mounted onto some type of 
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Figure 1.25 High hat with bowl-shaped top 
casting. (Reprinted from Motion Picture Camera 
and Lighting Equipment with permission of David 
Samuelson.) 


tripod head. This head will allow the Camera Operator to make smooth 
pan and tilt moves when following the action. Any horizontal move- 
ment of the camera to follow the action is called a pan or panning, and 
any vertical movement of the head is called a tilt or tilting. The two 
most common types of heads are the fluid head and gear head. 

Fluid Head 

Because of its ability to make smooth pan and tilt moves, the fluid 
head is one of the most commonly used tripod heads. The internal 
elements of the head contain a type of viscous fluid, which provides 
a slight resistance against the movements. There is usually an adjust- 
ment on the outside of the head to increase or decrease the amount of 
resistance. Depending on the type of shot, the Camera Operator may 
want more or less resistance to make a smooth pan or tilt move. The 
pan and tilt movements are controlled by a pan handle, which is usu- 
ally mounted to the right side of the head. By moving the handle left 
and right or up and down, you can make smooth pan and tilt moves. 
Some of the most common fluid heads are manufactured by O'Connor, 
Sachtler, Vinten, Cartoni, Ronford Baker, and Weaver Steadman. When 
you order a fluid head, be sure that it contains the same style base 
as the tripod top casting, either a Mitchell flat base or a ball leveling 
base, as shown in Figure 1.26. 

Gear Head 

For very precise and smooth movements, you might choose to use a 
gear head. The pan and tilt movements are controlled by two wheels 
that are connected to gears or belts within the head. One of the wheels 
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Figure 1.26 

Two types of fluid 
heads. A, Sachtler 
head. (Reprinted 
from the Panaflex 
Users Manual with 
permission of David 
Samuelson and 
Panavision Inc.) 
B, Ronford-7 head. 
(Reprinted from Motion 
Picture Camera and 
Lighting Equipment 
with permission of 
David Samuelson.) 


is located to the back of the head and controls the tilt; the other wheel 
is located on the left side and controls the pan. It takes much practice 
to be able to operate the gear head correctly, but when you learn it, 
you will most likely not want to use any other type of tripod head. 
On most productions, when you order equipment you would always 
obtain a fluid head along with the gear head because there are certain 
shots that just cannot be accomplished with the gear head. Some of 
the most common gear heads are the Arriflex Arrihead, Panavision 
Panahead, Worral, and Mini Worral (see Figure 1.27). 


Steadicam 

A highly specialized mounting device for the camera is the Steadicam, 
a body-mounted harness that is worn by the Camera Operator. It con- 
sists of a vest, a special support arm, and the basic Steadicam unit onto 
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Figure 1.27 Panavision Panahead gear head. (Reprinted 
from the Panaflex Users Manual with permission of 
David Samuelson and Panavision Inc.) 


which the camera is mounted. The arm consists of a series of springs 
that absorb the up-and-down movement of the camera, allowing it to 
give a steady image. The Steadicam allows the operator to do traveling 
shots where a dolly or crane is not practical, or to bring an actor from 
one location to another within the scene, without an edit. With the 
Steadicam, the operator can follow an actor while running up or down 
stairs or an incline, through a building, in wheelchair-mounted shots, 
car-mounted shots, and many other types of special shots. To be able 
to use the Steadicam properly, many Camera Operators attend special 
classes to be certified to use the system. Since the Steadicam was first 
introduced to the film industry, it has gone through many changes. 
There have been many different models of the system, including 
Model I, Model II, Model III, Model III-A, EFP, Master, Pro, and Ultra 2 
(see Figures 1.28 through 1.31). 

Dolly 

A wheeled platform onto which the head and camera may be mounted 
is called a dolly. The dolly often contains seats for the Camera Operator 
and Camera Assistant. Not all shots in a film are stationary. Some 
require the camera to move in order to follow the action within a scene. 
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A B 


Figure 1.28 Steadicam vest. A, Front view. 

B, Back view. (Reprinted from the Hands-On Manual 

for Cinematographers with permission of David 

Samuelson.) 



Figure 1.29 Steadicam support arm. (Reprinted from the 
Hands-On Manual for Cinematographers with permission 
of David Samuelson.) 
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Figure 1.30 

Main Steadicam unit. (Reprinted 
from the Hands-On Manual for 
Cinematographers with permission of 
David Samuelson.) 
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By mounting the camera to the dolly, you can do traveling or moving 
shots very smoothly. The dolly is usually placed on some type of track 
so that the movement will be free of vibrations. Most dollies contain a 
boom arm, which is operated hydraulically or by air pressure to raise 
or lower the height of the camera during a shot. When using a dolly, 
the head that was mounted to the tripod may also be mounted to the 
dolly. The dolly contains a mounting platform similar to the top piece 
of the tripod so that the head may be locked firmly in place. 

Even when doing static shots that would normally be shot from a 
tripod, a dolly can be very useful in that it makes it faster to move the 
camera from one setup to the next. I have been on many productions in 
which we rarely did a dolly move, but the camera was mounted on the 
dolly for ease of movement around the set and location (see Figure 1.32). 


Figure 1.32 

Camera dolly. (Courtesy 
of J.L. Fisher, Inc.) 



The previously mentioned pieces of equipment are only a small 
sampling of the wide variety of equipment used by the camera depart- 
ment. As you work more frequently on different types of productions, 
you will learn about and use many other specialized pieces of equip- 
ment. Whenever you come across a piece of equipment that you are 
not familiar with, ask the rental house to explain it to you so that you 
feel comfortable using it. Never try to use a piece of equipment that 
you are not familiar with. 


2 


The Camera Department 


FILM PRODUCTIONS 

The number of members in the film camera department depends on 
the kind of production being shot. Big-budget feature films usually 
have a larger crew than low-budget films, TV commercials, or music 
videos. It also depends on whether the production is union or nonun- 
ion. In the United States the typical camera department usually con- 
sists of the following crew members: 

Director of Photography (DP) 
Camera Operator 

First Assistant Cameraman (1st AC or Focus Puller) 
Second Assistant Cameraman (2nd AC or Clapper/Loader) 
Loader (optional position on larger multicamera productions) 

This list is based on a union feature film and includes the basic 
key crew positions. All of the following lists of camera department 
personnel responsibilities are based on a union feature film. Each job 
is different, so not all of these responsibilities will be performed on 
every show. Some of the similarities and differences between union 
and nonunion work are discussed in Chapter 7. 

Often, when multiple cameras are being used, there will be addi- 
tional Camera Operators and Assistants. The responsibilities of these 
additional crew members are exactly the same as the key members of the 
camera crew. These additional crew positions are hired on an as-needed 
basis and are often referred to as day players. Smaller nonunion produc- 
tions most likely will not have the Loader position, and often on nonun- 
ion productions the DP also serves as the Camera Operator. Each member 
of the camera department has specific duties and responsibilities, and 
each position is related to all the others. While the following lists include 
the basic responsibilities of each position, each production will be a bit 
different; therefore, what each person does on the production may vary 
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slightly. You must be able to make adjustments based on the type of pro- 
duction you are working on. The important thing to remember is to be 
flexible and willing to help out in any way, providing you don't step on 
anybody's toes or cross over into another department where your help 
may not be wanted or welcome. 

The Cinematographer or DP is the head of the camera depart- 
ment, and he or she is directly responsible to the Director. This 
chapter lists the DP and the Camera Operator responsibilities. The 
responsibilities of the First Assistant Cameraman (1st AC) and Second 
Assistant Cameraman (2nd AC) are described in detail in Chapters 3 
and 4. 


Director of Photography 

The DP is the head of all technical departments on a film crew and 
is responsible for establishing how the script is translated into visual 
images based on the Director's request. The DP decides which camera, 
lenses, and film stock will be used for the production. The DP hires 
or recommends the Camera Operator and often also hires or recom- 
mends the 1st AC. In some cases, mostly on nonunion productions, 
the DP acts as Camera Operator, so that position will not be a part of 
the film crew. In hiring the 1st AC, the DP usually bases the decision 
on past work experience and chooses someone he or she is comfort- 
able working with. If that person is not available, the DP may ask for 
a recommendation from his or her usual 1st AC or a recommendation 
from another DP. The position of 1st AC is very important, and the 
DP wants to have someone who can be trusted and is good at the job. 
Because the 1st AC works closest with the 2nd AC, the 1st AC usu- 
ally hires or recommends the 2nd AC. Again, this is usually based on 
past working experiences or on a recommendation of another trusted 
Camera Assistant. 

During shooting, all members of the camera department must 
work closely together as a team to get the job done. The DP decides 
where the camera is placed for each shot and which lens is to be used. 
It is up to the Camera Assistants to get the camera set up each time 
and place all appropriate accessories on the camera for shooting. The 
DP decides how the lights are to be placed for each shot, and when 
the lights are set, he or she gives the 1st AC the correct exposure to be 
set on the lens for shooting. In addition to working closely with the 
Camera Assistants, the DP works closely with the Camera Operator 
to determine the composition for the shot. The DP, along with the 
Director, may also decide if there are to be any dolly moves for the 
shot and when they will take place. 
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Many DPs started their film careers as Camera Assistants, so 
they should know and understand the requirements of the job. They 
may have worked a few years each as 2nd AC and 1st AC. Then they 
may have been a Camera Operator for a few years before finally becoming 
a DP. The length of time that is spent at each position is based on each 
person's individual circumstances. There are also many DPs who arrived 
at the position without ever having been a Camera Assistant. They may 
have been a Lighting Technician or Gaffer before becoming a DP. They 
also could have started their career as a documentary filmmaker or tele- 
vision news cameraperson. If the DP has never been a Camera Assistant, 
he or she may not be fully aware of all the duties of the job. In any case, 
you must be able to work closely with the DP to get the job done. 

Many DPs started out working on small, low-budget films or even 
some student film projects. These small projects enabled them to gain 
valuable experience that later helped them get their first big break on 
a major, big-budget production. Some DPs started out as apprentices 
to well-known DPs. By working with these professionals, they learned 
many valuable skills that helped them when it came time to start out 
on their own. 

The following are many of the responsibilities of the DP and are 
listed in no particular order: 

• Reads the script so that he or she understands the story and has 
an idea of what may be involved in the shooting of the film 

• Works with the Director, Production Designer, and Set Construction 
Supervisor to determine the look of the film and how the sets will 
be designed and constructed 

• Assists the Director in translating the screenplay into visual images 

• Attends production meetings to discuss the script and make any 
suggestions to help the production run smoothly 

• Attends location scouts with the Director and any other pro- 
duction personnel to help determine the location's suitability 
for filming, both aesthetically and from a practical production 
standpoint 

• Chooses camera, lenses, filters, film stock, and any other camera 
equipment that may be needed 

• Consults with 1st AC on any camera equipment or accessories 
that may be needed 

• Recommends the camera rental house to use for renting equipment 

• Recommends the grip and lighting equipment rental companies 
to use for renting equipment 

• Recommends the laboratory that will process the film 

• Discusses with the lab any anticipated special processing needs 
for the production 
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• Supervises any camera tests that may be necessary or arranges for 
them to be done 

• Supervises any film tests that may be necessary or arranges for 
them to be done 

• Supervises any lighting, costume, and makeup tests or arranges 
for them to be done 

• Hires or recommends the members of the camera crew, the Gaffer, 
and the Key Grip 

• Works closely with the Production Manager or Production Coordi- 
nator to determine the size of the camera, grip, and lighting crews 

• Works with the grip and electric crews to determine the type and 
quantity of equipment needed for each department 

• Maintains the photographic quality and continuity of the production 

• Sets the camera position, camera angle, and any camera move- 
ment for each shot based on the Director's request 

• Oversees any photographic special effects shots in collaboration 
with the Effects Supervisor 

• Selects the lens and filter(s) required for each shot 

• Determines the correct exposure (t-stop) for each shot 

• Works with the Director when lining up and matching action and 
screen direction from shot to shot 

• Works with the Camera Operator to set the composition for each 
shot based on the Director's request 

• Determines if the shot will require a dolly or crane move 

• Plans and supervises the lighting of all scenes, working closely 
with the Gaffer and the electrical crew 

• Maintains the continuity of lighting from scene to scene 

• Supervises the crews for all cameras in use on the production 

• Supervises each technical crew while on stage or location 

• Specifies the laboratory instructions for developing and process- 
ing of exposed film 

• Views dailies with the Director and other production personnel 

• Supervises the color timing of the final version of the film 

• Supervises the transfer from film to videotape or digital medium 

• Provides exposure meters and other necessary tools associated 
with performing the job 


Camera Operator 

The next person in line in the camera department is the Camera Operator. 
In the United States, the Camera Operator works closely with the DP to 
determine the composition for each shot as instructed by the Director. 
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In Britain, the Director and the Camera Operator work together to deter- 
mine the placement of the camera and the composition of the shots, 
while the DP, or Lighting Cameraman as he or she is sometimes called, 
deals primarily with the lighting of the set. 

The primary job of the Camera Operator is to make smooth pan 
and tilt moves to maintain the composition of the subject. The Camera 
Operator keeps the action within the frame lines to tell the story. 
Sometimes the Camera Operator decides the placement of the camera 
and also chooses the lens for each shot. The 1st AC works most closely 
with the Camera Operator during rehearsals and the actual shooting. 
There may be a complicated camera move that requires zoom lens 
moves and many focus changes during the shot. The Camera Operator 
rehearses these moves with the 1st AC before shooting them to be sure 
they are done at the correct time during the shot. If a problem arises 
with any of these moves during the shot, the Camera Operator is often 
the only one who can detect it and must let the 1st AC know where 
the problem occurred so that it can be corrected for the next take. 

The Camera Operator rehearses any dolly moves that may have 
been determined by the DP and Director. The Camera Operator will 
often let the Dolly Grip know when it is the right time to move the 
dolly during the shot. The Camera Operator also works with the sound 
department and Boom Operator to set the placement of the boom 
microphone during the shot. He or she may let the Boom Operator 
look through the camera to see the frame size or may just tell the 
Boom Operator where the edge of the frame is so that the microphone 
is placed where it is not in the shot. The Camera Operator should tell 
the 2nd AC if any actor's marks are visible in the frame and if they 
should be made smaller for the shot. When actual shooting starts, the 
Camera Operator sometimes instructs the 2nd AC where to place the 
slate so that it is visible in the frame. 

The following are many of the responsibilities of the Camera 
Operator, listed in no particular order: 

• Reads the script so that he or she understands the story and has 
an idea of what may be involved in the shooting of the film 

• Assures the proper operation of the fluid or gear head and simi- 
lar equipment 

• Adjusts the viewfinder diopter for his or her vision 

• Adjusts the seat of the dolly for comfort and proper positioning 
prior to each shot 

• Maintains the proper composition and framing as instructed by 
the Director or the DP 

• Watches to make sure the proper eye lines and screen directions 
are maintained 
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• Makes smooth pan and tilt moves during each shot to maintain 
the proper composition 

• Communicates clearly if the shot is acceptable; approves or dis- 
approves each take after it is shot; certifies that no microphones, 
lights, stands, or other unwanted items were in the frame 

• Works closely with the 1st AC to ensure proper focus, zoom 
moves, and t-stop settings for each shot 

• Works closely with the 2nd AC regarding the proper size and 
placement of actors' marks; if the marks are seen in the shot, 
informs the 2nd AC to make them smaller or remove them 

• Notifies the 2nd AC when the camera has reached sync speed so 
that he or she may slate the shot 

• Works closely with the Dolly Grip during rehearsals and takes to 
ensure smooth dolly or crane moves 

• Works closely with the sound department to ensure proper place- 
ment of microphones during each take by telling them where the 
edges of the frame are located 

• Works closely with Assistant Directors to ensure the proper 
placement of background actors and extras in the scene 

• During rehearsals and takes ensures that crew members and 
equipment are not reflected in any reflective surfaces seen in the 
shot 

• May act as DP on any second unit shooting during the production 

• Views dailies with the DP, Director, and other production 
personnel 

The responsibilities of the 1st AC and 2nd AC are covered in 
detail in Chapters 3 and 4. The following are checklists of many of 
the responsibilities of each of these positions, listed in no particular 
order. 


First Assistant Cameraman (1st AC or Focus Puller) 

• Knows and understands all professional motion picture camera 
equipment and accessories currently used in the industry 

• Reads the script so that he or she understands the story and has 
an idea of what may be involved in the shooting of the film; 
recommends any special equipment that he or she feels may be 
needed to carry out specific shots 

• Works with the DP and/or Camera Operator to choose the camera 
equipment that will be used on the production 

• Recommends the 2nd AC and Loader/Trainee to the DP and/or 
Production Manager 
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• Works with the 2nd AC to prepare a list of expendables, which 
is then given to the production office or Production Manager so 
that the items may be purchased 

• Preps the camera package alone or along with the 2nd AC; 
ensures that all equipment is in proper working order 

• Cares for and maintains all camera equipment during production 

• Mounts the camera head onto the tripod, dolly, or other support 
piece and ensures that it is secure and working properly 

• Unpacks, assembles, and warms up the camera and all of its com- 
ponents at the start of each shooting day 

• Does not leave the camera unattended 

• Loads and unloads proper film into the camera for the shots and 
setups 

• Resets the footage counter to zero after each reload 

• Resets the buckle switch in the camera if necessary 

• Keeps all parts of the camera clean and free from dirt and dust, 
including camera body, lenses, filters, magazines, and so on 

• Oils and lubes the camera as needed 

• Sets the viewfinder eyepiece for each key person who looks 
through the camera 

• Before each shot, ensures that the camera is level and balanced 

• If the camera is mounted on a tripod, ensures that it is securely 
positioned and leveled 

• When camera is in position for shooting, checks to be sure that 
no lights are kicking into the lens, causing a flare 

• Places proper lens, filter, and any other accessory on the camera 
as instructed by the DP or Camera Operator 

• Checks that lenses and filters are clean before filming 

• Sets the t-stop on the lens before each take as instructed by the DP 

• Measures the distances to subjects during rehearsals and marks 
the lens or focus marking disk 

• Checks the depth of field for each shot as needed 

• Follows focus and makes zoom lens moves during takes 

• Adjusts the shutter angle, t-stop, or camera speed during a take, 
as needed and as instructed by the DP 

• Checks that the camera is running at the correct speed during 
filming 

• Gives the 2nd AC footage readings from the camera after each 
take 

• After each printed take or when instructed by the DP, checks the 
gate for hairs or emulsion buildup and requests another take if 
necessary 

• Supervises the transportation and moving of all camera equip- 
ment between filming locations 
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• Works with the 2nd AC to move the camera to each new position 

• Works with the 2nd AC to be sure that all camera batteries are 
kept fully charged and ready for use 

• If there is no 2nd AC on the production, then also performs those 
duties 

• Orders additional or special camera equipment as needed 

• Checks call sheet daily to be sure any additional camera equip- 
ment and crew members are requested if needed 

• Arranges for the return of any camera equipment no longer 
needed 

• Arranges for the return and replacement of any damaged camera 
equipment 

• Oversees all aspects of the camera department 

• Disassembles the camera and its components at the completion 
of the shooting day and packs them away into the appropriate 
cases 

• At the completion of filming, wraps and cleans all camera equip- 
ment for return to the rental house 

• Provides all the necessary tools and accessories associated with 
performing the job 

• Views dailies with the DP, Director, and other production personnel 

Second Assistant Cameraman 
(2nd AC or Clapper/Loader) 

• Reads the script so that he or she understands the story and has 
an idea of what may be involved in the shooting of the film 

• Before production, obtains a supply of empty cans, black bags, 
camera reports, and cores from the lab or asks the Production 
Manager to arrange this 

• Prepares a list of expendables with the 1st AC 

• Preps the camera package along with the 1st AC 

• Cleans the camera truck and/or darkroom for use during the pro- 
duction and ensures that each is loaded with the proper supplies 
and equipment 

• Loads and unloads film in the magazines and places proper iden- 
tification on each if there is no Loader 

• Prepares videotapes and labels when working on video productions 

• Checks with Loader (if there is one) to be sure that all film maga- 
zines are loaded and properly labeled 

• Checks darkroom, if necessary, on a daily basis to be sure that it 
is lightproof 
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Communicates with the Script Supervisor to obtain the scene 
and take number for each shot and also which takes are to be 
printed 

Records all information on the slate 

Records all information on the camera reports 

Helps to set up the camera at the start of each shooting day 

Marks the position of actors during the rehearsals 

Slates each scene, whether sound (sync) or silent (MOS) 

Assists in changing lenses, filters, magazines, and so on, and in 

moving the camera to each new position 

Sets up and moves video monitor for each new camera setup and 
makes sure the cable is connected to the film camera 
Prepares exposed film for delivery to the lab and delivers it to the 
production company representative at the end of each shooting day 
Prepares exposed videotapes for delivery to the editor or post- 
production house 

Cans and labels any film recans or short ends 
Serves as camera department contact with production office, film 
laboratory, and camera equipment rental house 
Maintains a record of all film received, film shot, short ends cre- 
ated, and film on hand at the end of each shooting day during the 
production 

Maintains an inventory of film stock and expendables on hand 
and requests additional film stock and supplies from the produc- 
tion office as needed 

Maintains an inventory of camera equipment on hand, additional 
equipment to be ordered, and any equipment that has been dam- 
aged or returned 

Distributes copies of the camera reports and film inventory forms 
to the appropriate departments 

Keeps a file of all paperwork relating to the camera department 
during the production: camera reports, daily film inventory forms, 
processing reports from the lab, equipment packing lists, expend- 
able requests, etc. 

Keeps a record of all hours worked by the camera department 
and prepares time cards at the end of each day or week 
Performs the job of 1st AC, if necessary, in the absence of the 1st 
AC or when additional cameras are used 

Works with the 1st AC to move the camera to each new position 
Works with the 1st AC to ensure that all camera batteries are kept 
fully charged and ready for use 

At the end of each shooting day, helps the 1st AC pack away all 
camera equipment in a safe place 
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• At the completion of filming, helps the 1st AC wrap and clean all 
camera equipment for return to the rental house 

• At the completion of filming, helps to clean and wrap the camera 
truck 

• Provides all the necessary tools and accessories associated with 
performing the job 


Loader 

• Maintains an inventory of all film stock initially received from 
the production company 

• Maintains a record of all film received, film shot, short ends cre- 
ated, and film on hand at the end of each shooting day during the 
production 

• Checks darkroom, if necessary, on a daily basis to be sure that it 
is lightproof 

• Loads and unloads all film magazines during the course of 
filming 

• Properly labels all loaded film magazines, cans of exposed film 
and short ends, and recans of unexposed film 

• Prepares exposed film for delivery to the lab and delivers it 
to the production company representative at the end of each 
shooting day 

• Provides all the necessary tools and accessories associated with 
performing the job 


SD OR HD VIDEO PRODUCTIONS 

In addition to the preceding positions, the following positions may be 
found on a production that is shooting SD or HD video formats: 

• Digital Imaging Technician (DIT) 

• Video Controller 

• Camera Utility 

• Digital Utility 

Although all of my experience has been on film productions, I 
wanted to include these classifications, which are currently listed 
under the International Cinematographers Guild classifications. This 
information is by no means complete; it has been provided to me by 
a number of sources. If you notice any errors or omissions, please feel 
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free to email me at the email address provided on the companion web 
site for this edition: www.cameraassistantmanual.com 


Digital Imaging Technician (DIT) 

• Creates the equipment package for the production based on stage 
or location, how the show will be presented, and who will be 
using the equipment (film or video oriented) 

• Should know each piece of equipment, how it works, and how 
to troubleshoot each part of the system by making recommenda- 
tions regarding repair options; he or she should not be expected 
to repair equipment 

• Preps, tests, sets up, operates, and maintains digital cameras, 
monitors, cables, recording devices, and other related equipment 

• Should be able to make recommendations regarding options 
available whenever a piece of equipment goes down, but should 
not be expected to repair equipment 

• Should know how to match the color on two or more cameras 
and maintain the look of the cameras if a Video Controller is not 
on the production 

• Should understand and be able to perform shading operations 
that relate to gamma, gain, iris, RGB, white and black balance, 
detail/enhancement, matrix, and knee 

• Should know and understand the internal camera menus and 
functions of various cameras 

• Must understand and know how to read a waveform monitor and 
vectorscope and know how to interpret the values to the DP in 
"film" terminology that he or she can understand 

• Verifies that audio is being recorded onto the camcorder, video- 
tape recorder, or other recording medium 

• Should know the production's entire postproduction path and 
how it will be finally delivered when completed 

• Make recommendations on postproduction facilities and other 
technical issues to keep the postproduction path as smooth and 
uneventful as possible 

• Should establish a creative relationship with the DP so that he or 
she can set the color of the cameras, often before the DP asks for 
a specific change 

• Looks out for the DP's best interest in terms of understanding 
what the camera package can and cannot accomplish to fulfill 
the DP's and the Director's vision 

• Oversees the use of any down-converters (HD to other formats) 
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Video Controller 

• Matches or shades multiple cameras to each other so that a con- 
sistent look is maintained throughout the production 

• Should be knowledgeable on every master control/shading sys- 
tem in use for video and HD production, including video trucks, 
control room installations, and handheld camera control devices 

• Should be knowledgeable on the NTSC system so that changes to 
cameras are broadcast legal 

• Should be up to date on all waveform monitors and vectorscopes 
and be able to read and calibrate each of them 

• Should attend the setup and prep session for the equipment that 
will be used 

• Should be able to match a minimum of four cameras without the 
use of charts after the initial setup of the cameras, including but not 
limited to gamma, gain, iris, RGB white balance, RGB black balance 

• Will listen to the Director or Technical Director and match or 
shade a camera before it is switched for live broadcast or live 
recording 

• For sitcoms, should match all cameras during rehearsals and will 
make only fine changes during shooting 

• Should know what the broadcasters and production companies 
expect in the look of their shows 

• In many cases, the DIT performs the duties of the Video 
Controller 


Camera Utility 

The Camera Utility is primarily found on television shows, sitcoms, 
and multicamera feature films. He or she has various responsibilities 
depending on the type of production. Some of those responsibilities 
are listed here, in no particular order: 

• Assists DIT or Video Controller in the setup of the camera 

• Wrangles the many cables connecting the camera to the sound 
equipment, video recorders, and monitors 

• Assembles each camera system and knows how to maintain 
proper pressure of the pneumatic camera pedestals 

• Has a knowledge and understanding of multiple video formats 

• On sitcoms, places marks for actors if no 2nd AC is on the 
production 

• Switches camera tapes as needed if no 2nd AC is on the production 
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• Keeps camera reports and inventory sheets if no 2nd AC is on the 
production 

• Records bars and tone on a few tapes before the day's shooting 
begins 

• Assists the DIT in any manner needed, including the setup and 
connection of all equipment 

• Should be knowledgeable on the setup of each piece of gear 
being used and how each piece is connected and integrates with 
other pieces of equipment 

Digital Utility 

The Digital Utility is often an additional position not found on all 
productions. Many of the duties are the same as those of the Camera 
Utility. Some of those responsibilities are listed here, in no particular 
order: 

• Wrangles the many cables connecting the camera to the sound 
equipment, video recorders, and monitors 

• Assembles each camera system and knows how to maintain 
proper pressure of the pneumatic camera pedestals 

• On sitcoms, places marks for actors if no 2nd AC is on the 
production 

• Switches camera tapes as needed if no 2nd AC is on the production 

• Keeps camera reports and inventory sheets if no 2nd AC is on the 
production 

• Records bars and tone on a few tapes before the day's shooting 
begins 

• Assists the DIT in any manner needed, including the setup and 
connection of all equipment 

• Should be knowledgeable on the setup of each piece of gear 
being used and how each piece is connected and integrates with 
other pieces of equipment 


3 


Second Assistant 
Cameraman (2nd AC) 


In most cases, when you first join the camera department, you will 
be starting as a Second Assistant Cameraman (2nd AC) or Loader. In 
Britain, Europe, and Australia, the 2nd AC may be called the Clapper/ 
Loader. The Loader is primarily responsible for loading and unloading 
film into the magazines and filling in all of the paperwork relating to 
the film stock shot during the production. The Loader rarely leaves the 
camera truck or loading area. On some occasions, the Loader works 
alongside the 2nd AC on the set to gain further experience. The union 
entry-level position is that of the Loader. 

Many of the job duties of the Loader are the same as for a 2nd 
AC, so if you are working as a Loader, some of this chapter also 
applies to you. The main difference between the Loader and 2nd AC is 
that the 2nd AC has more responsibilities. The 2nd AC works directly 
with the First Assistant Cameraman (1st AC) during the production 
and performs many different job duties each shooting day. This chap- 
ter discusses in detail each of the 2nd AC's duties and responsibilities. 
Because there are three different stages of production, these duties 
are separated into three categories: preproduction, production, and 
postproduction. 


PREPRODUCTION 

Depending on the type of production, the 2nd AC may or may not be 
involved in most preproduction activities. Preproduction is the period 
before the actual shooting when most of the planning and preparation 
for the production takes place. It has been said that the best preproduc- 
tion leads to the best production. On many smaller productions, the 
2nd AC will most likely not start work until filming actually begins. 
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But on large productions, such as television shows or feature films, the 
2nd AC may play a small part in the preproduction process. The 2nd 
AC may have to contact the laboratory that will be processing the film 
to work out any details and also to obtain any of the necessary lab sup- 
plies required for the production. The 2nd AC may meet with the 1st 
AC to prepare the list of expendables and possibly offer ideas for the 
camera equipment package. And finally, the 2nd AC may work closely 
with the 1st AC to perform the camera prep where all of the equip- 
ment is checked to be sure it is in proper working order before shooting 
begins. Each production job will be a bit different, and the responsibili- 
ties of the 2nd AC during preproduction will differ accordingly. 

Working with the Laboratory 

As the 2nd AC you will often be the one person who deals with the lab 
on a regular basis. You will serve as the liaison between the Director of 
Photography (DP) and the lab personnel. In most cases your produc- 
tion will be assigned one individual at the lab who will be working on 
your film. This will be the person you speak to each day to discuss the 
previous day's footage. Depending on the DP you are working with, he 
or she may want to speak with the lab each day to discuss the previous 
day's footage. Be sure to work this out ahead of time so that there is no 
confusion or duplication of work. It is very important to work out any 
specific details and procedures with the lab before production begins. 
The DP may have very specific guidelines as to how the film should 
be handled during processing. Often during preproduction, film tests 
will be shot so that the DP and lab can establish these guidelines and 
requirements as quickly as possible. The lab may have specific require- 
ments as to how the film should be packaged and labeled, as well as 
what information is required on the camera reports. Much of this infor- 
mation is covered in detail in the section on camera reports later in 
this chapter. Working this out during preproduction saves time and, it 
is hoped, will help to eliminate most problems during production. 

The lab should know whom to contact if it finds any problems 
with the film. In many cases the lab contacts the production office if 
there are any problems, and the production office will notify the camera 
department, usually the 2nd AC. It is important to be made aware of any 
problems as soon as possible so that any reshoots can be scheduled if 
necessary. If the problem is camera or magazine related, you may need 
to obtain a different camera or magazine. You don't want to use a par- 
ticular magazine if it is repeatedly scratching the film. If the problem is 
film related, it may be necessary to contact the company that supplied 
the film to work out any of these problems. If the production company 
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purchased short ends from one of the many companies that sell short 
ends, you may need to contact them about the film problem. 

I know of a situation in which the 2nd AC loaded film stock that 
was thought to be EI 500 film but that was actually EI 250 film because 
of an error in labeling by the film supplier. I was on a feature film pro- 
duction in which we had a problem with the film stock. We were using 
fresh factory-sealed cans of film. There was a problem with the devel- 
oped image, which was eventually traced back to a manufacturing 
error. Working with the camera rental company, the lab, and the film 
manufacturer, the problem was figured out very quickly, and we were 
provided with new film stock so that we could reshoot. Although we 
did fall behind schedule briefly, it didn't affect the overall production. 
Please note that due to the very high-quality control standards at Kodak 
and Fuji, this type of event happens very infrequently. 

Obtaining Laboratory Supplies 

Part of establishing the relationship with the lab includes obtaining 
all of the lab supplies you will need to keep your production running 
smoothly. You should either go to the lab and pick up a supply of empty 
film cans, black bags, camera reports, spare cores, daylight spools and 
boxes for the spools, or ask the production company to arrange to have 
these items picked up. Remember to obtain various sized cans and bags. 
These items are necessary so that you can do the job properly, and you 
must have them available to you during production. 

The black bag is usually made out of paper or plastic. It is used 
to protect the roll of film from light and also from scratches when it 
is placed in the film can. You should never place a roll of film into a 
film can without first placing it in a black bag. Many assistants may 
also refer to the changing bag as a black bag. The changing bag is not 
the same as the black bags used for wrapping exposed and unexposed 
film in a film can, so be sure you know exactly what is being referred 
to when someone uses the term. 

The cans and bags are used to can out, which means to wrap 
and store any short ends and any exposed film during the production. 
A short end may be described as any roll of film left over from a full- 
size roll that is still large enough for shooting purposes. For example, 
you may load 1000ft of 35mm film into the camera and only shoot 
275ft of it. The remaining 725ft would be referred to as a short end 
because it is less than a standard full-size roll. Short ends are explained 
in more detail later in this chapter in the section on camera reports. 

The spare cores or daylight spools are needed to wind the film 
on the take-up side of the magazines if the magazines do not have 
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collapsible cores. The camera reports will be filled out during shoot- 
ing. Many times the production company will have already picked up 
these supplies for you, but it is a good idea to have a supply of your 
own in case of emergency. Keep a constant inventory of these items 
because you should not run out of any of them during shooting. As 
shooting progresses you may ask the production office to have some- 
one pick up additional supplies as needed. Never wait until you have 
run out before ordering additional supplies. It is better to have extra 
supplies on hand than to run out at a critical time during shooting. 
I always have a supply of cans, bags, and cores at home because you 
never know when you will be called for a last-minute job and will 
need these supplies. When you start the job, your personal supply can 
be replenished as necessary. 

In many cases the empty cans you receive from the lab will still 
have labels from other productions on them. As soon as possible after 
receiving these supplies, I recommend removing all old labels and 
placing a black bag and plastic core inside of each can. During produc- 
tion, whenever you grab a can it will have everything in it you may 
need for unloading a magazine of film. If the core is not needed, you 
can always save it until it may be needed on your current production 
or on a future production. The more time you can save during shoot- 
ing, the better for all concerned, especially you. 

It is also important to keep the black bags and film cans clean. 
These will be used for any short ends or leftover film from the produc- 
tion, and you don't want to scratch the film by placing it in a can and 
bag that are dirty. When creating short ends during the production, be 
sure to remind the DP and 1st AC to try to use the short ends whenever 
quick insert shots are done. The fewer short ends you have at the end 
of the production, the happier the production company will be. 

Remember: Never run out of film cans, black bags, cores, or daylight 
spools. 


Choosing and Ordering Expendables 

During preproduction the 2nd AC and 1st AC should prepare a list 
of expendables. This list is given to the production office so that they 
may purchase these items for the camera department. Expendables are 
items that will be needed daily in the performance of your job, such 
as camera tape, permanent felt-tip markers, ballpoint pens, compressed 
air, lens tissue, lens cleaning solution, and so on. They are referred to 
as expendables because they are items that are used up or expended 
during the course of the production. It is usually a good idea for both 
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assistants to prepare the list because each may need specialty items that 
should be included with the basic supplies. In addition, you should 
check with the DP and Camera Operator to see if there are any special 
items that they may need. The first order should give you enough sup- 
plies to start filming, and as the shooting progresses, check the expend- 
able supply regularly to see if anything is getting low and if you need 
to order more. When you see that additional items are needed, prepare 
a list and present it to the production office so that they may purchase 
the items for you. As a matter of professional protocol, you should only 
order specific amounts that you think you will need for the produc- 
tion. Do not over order just so you can add to your own personal sup- 
ply of expendables. This is highly unprofessional and may cause you 
to not get hired on future productions. As you gain more experience, it 
will be easier for you to judge exactly how many of each item will be 
needed for the particular production you are working on. As with lab 
supplies, do not wait until you run out to order expendables. It can be 
quite embarrassing for the 2nd AC to unload the exposed film, place 
it in a black bag and film can, and then discover that there is no tape 
to seal the can. For a complete list of the standard items on a Camera 
Department Expendables List, see Figure C.3 in Appendix C. 

Remember: Never run out of expendables that you may need to do 
the job. 


Preparation of Camera Equipment 

Camera preparation, or prep, is usually done by the 1st AC, but many 
times on larger productions the 2nd AC also works on the camera 
prep. The camera prep is important because it gives the Camera Assis- 
tants a chance to check each piece of equipment before shooting. By 
doing this you know if you have everything necessary and also that 
everything works properly. Even if you are not scheduled to be part 
of the camera prep, I recommend going so that you have a complete 
understanding of all the equipment being used. It also shows your 
professionalism and willingness to work hard. Please see the section 
on camera prep in Chapter 4 for the procedures to follow. You should 
also look at the Camera Prep Checklist, Figure C.4, in Appendix C. 

Preparation of Camera Truck 

When the camera prep has been completed, and if you are using a 
camera truck, the equipment should be loaded onto the truck. Before 
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loading the truck, be sure that it has been cleaned out. Sweep the floor 
and clean off the shelves. If the truck is kept clean, there is less chance 
that the camera and equipment will get dirty. 

When the truck has been cleaned, load the equipment on the 
shelves. The shelves should then be labeled as to what is on each of 
them. The labels are important to help you locate items in a hurry 
and are especially useful when using additional camera crew mem- 
bers who may not be familiar with the setup of the truck. In addition 
to labeling the shelves, each equipment case should be labeled with 
a brief description of what is inside. When loading the camera truck, 
common sense is the key. Do not place camera, lenses, or filters on 
high shelves because they may fall while the truck is moving. These 
items should be kept on middle or lower shelves for ease of accessibil- 
ity and safety. Most camera trucks have a workbench where you will 
perform the daily camera setup and maintenance. The workbench may 
also be a good area to work on the various paperwork associated with 
the camera department. The camera case and accessory (AKS) case are 
often kept under the workbench so that they may be accessed easily 
each shooting day. 

Most camera trucks contain shelves that have a lip along the 
front edge to help prevent the cases from sliding off during transport. 
In addition, all shelves should have a provision for attaching some 
type of straps across them to prevent cases from sliding off during 
transport. By using a logical system and order as to how the truck is 
loaded, you will be able to quickly set up at the start of each day and 
locate any item in a hurry. 

One of the key items that is often included in the camera truck 
is a nitrogen tank with a regulator, hose, and nozzle. This tank is used 
for blowing dirt and dust off the camera equipment and especially for 
cleaning out the film magazines before loading and after unloading 
film. If you will be using a nitrogen tank in the truck, be sure that it 
is secured in such a way that it will not tip over during transport. You 
should also be sure that you have the proper size and type of nozzle 
for the tank. An incorrect fitting will cause serious problems. Make 
sure the gauge you are using is made for nitrogen tanks and not some 
other type of gas. If not, you will get incorrect readings on the gauge. 

Many assistants use some type of small compressed air can on the 
set, but the nitrogen tank is the best thing to have when working out of 
a camera truck. If the truck is equipped with a darkroom, it should be 
cleaned and stocked with all necessary supplies. Make sure you have 
tape for sealing cans along with empty cans, black bags, cores, camera 
reports, inventory forms, permanent markers, pens, and everything you 
need in the darkroom so that you may do your job quickly and effi- 
ciently. Figure 3.1 shows a typical camera truck setup. 
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Preparation of Darkroom 

When using a darkroom, whether it is on a stage or on a camera truck, 
you should first ensure that it is lightproof. The best way to do this is to 
go into the darkroom, close the door, turn off the light, and stay in for at 
least 5 minutes to allow your eyes to adjust to the dark. After approxi- 
mately 5 minutes, hold your hand 12 in. from your face with your fin- 
gers spread apart. If you are able to see the outline of your hand, then 
light is leaking in. Find the leaks and plug them or cover them with tape. 
Check along the floor, walls, and ceiling, and along the door frame where 
it closes. Never use a darkroom until you are sure that it is completely 
lightproof. Also, be sure that the door has a lock on the inside to prevent 
anyone from opening it while you are loading or unloading film. The 
controls for the darkroom light should be located inside the darkroom 
so that there is no chance of someone turning on the light while you are 
loading or unloading film. The darkroom should be checked regularly to 
ensure that no light is leaking in. It should especially be checked daily if 
it is located on a camera truck that has been driven from location to loca- 
tion. The shifting and swaying of the truck during driving can cause the 
seams of the walls, floor, and door of the darkroom to separate. 

When you are sure that the darkroom is lightproof, clean and 
stock it with all necessary supplies and equipment. Only the items 
that are needed for the loading and unloading process should be kept 
in the darkroom. Any additional items may be stored on other shelves 
in the camera truck so they do not clutter the darkroom. 

Set up the darkroom in a neat and orderly manner, with each 
item having an assigned location. This will help you do the job much 
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faster so you do not have to search for something each time you load 
or unload. It is very important to keep the darkroom clean. Dirt and 
dust from a dirty darkroom can get inside the magazines and cause 
scratches on the film. Take the few extra minutes each day to be sure 
that your darkroom is clean and orderly and ready for use. 

Camera tape, pens, permanent felt-tip markers, compressed air 
cans, empty cans, cores, camera reports, and inventory forms should 
all be kept within easy reach. Before using the darkroom, be sure that 
you have everything you need to load or unload the film. You don't 
want to discover after you have opened the film magazine that all 
the film cans are in a box outside the darkroom. Always be sure to 
separate the raw stock and short ends from the exposed film. Raw 
stock is any fresh, unexposed film, and short ends are short, unex- 
posed rolls of film left over from a full roll. Figure 3.2 shows a typical 
darkroom setup. 
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Figure 3.2 Typical darkroom setup. 
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PRODUCTION 

When you have completed all of the preproduction procedures, it is 
time for filming to start. Putting a large production together is a com- 
plex and time-consuming operation that requires both dedication and 
endurance from everyone involved. The production phase of shoot- 
ing is a complex operation that requires a great deal of hard work and 
attention to detail on the part of all involved, especially the 2nd AC. 
Proper performance of the duties and responsibilities of the 2nd AC is 
vital to the smooth operation of the production. You must keep track 
of how much film is shot, how many rolls are used, which scenes and 
how many takes of each are shot, along with many other aspects of the 
job. You should be very organized and able to jump in at a moment's 
notice with any piece of information or equipment needed during 
shooting. An average feature film may shoot over 100,000 ft of film, 
using over 100 rolls of film. Each day will require many shots and set- 
ups to get the day's work completed. All of this information must be 
accurately kept track of by the 2nd AC. 


Start-of-the-Day Procedures 

The first thing you should do each day is check with the 1st AC or 
DP to see what film stock is needed for the day and load up all of the 
magazines if they are not already loaded. If there is a Loader on the 
production, it is his or her responsibility to make sure all magazines 
are loaded with the proper film stock. If you were able to get all of 
the magazines loaded the night before, then you should help the 1st 
AC set up the camera. Have all of the cases open and hand things to 
the 1st AC as they are needed. When the camera is set up you should 
prepare all of the equipment carts. Check that all filters and lenses 
are clean. If you haven't already done so, prepare a supply of cam- 
era reports for the day's shooting. Also prepare marks for the actors. 
Double check your film inventory, expendables supply, and film cans 
and bags. If you establish a daily routine, the job will go much more 
smoothly, and you should have fewer problems on set. 


Setting Up the Camera 

At the start of each shooting day, the camera must be set up and made 
ready to shoot as quickly as possible. But before that takes place, the 
DP should be able to start setting up for the first shot with the Director. 
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Many DPs use a Director's finder that accepts the actual camera lenses. 
It is up to one of the assistants, usually the 1st AC, to get this to set as 
soon as possible. But if the 1st AC is busy building the camera, then 
either the 2nd AC or Loader should make sure this is taken care of. 

The actual setting up of the camera is usually handled by the 1st 
AC. The 2nd AC stands nearby and hands pieces of equipment to the 
1st AC as they are asked for. It is important for the 2nd AC to know 
and understand the proper setup of the camera system in case he or 
she must step in and serve as 1st AC in an emergency or when addi- 
tional cameras are used. The procedure for setting up the camera is 
discussed in detail in the section Setting Up the Camera in Chapter 4. 

Film Stock Manufacturers 

The two companies that manufacture film stock for professional 
motion picture productions are Eastman Kodak and Fuji. Because the 
most widely used film in the motion picture industry is manufactured 
by Eastman Kodak, most of the examples in this book will use Eastman 
Kodak Color Negative Film. I am not saying that Eastman Kodak is bet- 
ter than Fuji, but most of the productions that I have worked on have 
used Eastman Kodak motion picture film. See Figures 3.5 and 3.6 later 
for illustrations of Eastman Kodak and Fuji film can labels. 

Each company uses a series of numbers to designate each spe- 
cific film stock. To distinguish between 16mm and 35mm film stock, 
Eastman Kodak designates any film stock that begins with the number 
72 as 16mm and any film stock that begins with the number 52 as 
35 mm. For example, for Eastman Kodak Color Negative 16 mm you 
may be using a film stock with the numbers 7218-365-2502 printed 
on the can label, and for 35mm the numbers may be 5217-121-2302. 
The numbers 7218 and 5217 refer to the type of film, 365 and 121 are 
the emulsion numbers, and 2502 and 2302 are the roll numbers of 
that particular emulsion. It is customary to include both the emulsion 
number and roll number when asking for the film's emulsion number 
and when writing it on magazine labels and camera reports. 

Fujifilm designates its film stocks using the prefix 86 for 16 mm 
film stock and 85 for 35 mm film stock. For example, Fuji Color 
Negative 8673-701-012 is 16 mm film where 8673 is the film type, 701 
is the emulsion number, and 012 is the roll number for the emulsion. 
Fuji Color Negative 8583-301-001 is 35 mm film where 8583 is the film 
type, 301 is the emulsion number, and 001 is the roll number for that 
emulsion. See Table A.l in Appendix A for a complete listing of all 
current motion picture film stocks that were available at the time of 
publication of this edition. 
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Film Stock Packaging Sizes 

In addition to knowing which film stock to use, you must know what 
size rolls are available from each manufacturer. The size of the roll 
that you will use is based on the camera and magazines you are using. 
Certain cameras only accept specific size rolls. 16 mm film is available 
on rolls ranging in length from 100 to 1200 ft, and 35 mm film is avail- 
able on rolls ranging from 100 to 1000 ft. See Table A. 2 in Appendix A 
for a complete listing of all currently available motion picture film 
stock packaging sizes. 

Film stock may be packaged on a daylight spool or on a plastic 
core. Daylight spools, sometimes called camera spools, allow you to 
load or unload the film in daylight or subdued light, while film wound 
onto a plastic core must be loaded or unloaded in complete dark- 
ness. See Figure 3.3 for an illustration of 16mm and 35mm day- 
light spools, and Figure 3.4 for an illustration of 16 mm and 35 mm 
plastic cores. 



A B 


Figure 3.3 A, 16mm daylight spool. B, 35mm daylight spool. 



A B 


Figure 3.4 A, 16mm 2-in. plastic core. B, 35mm 2-in. 
plastic core. 
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Camera Reports 

Each roll of film shot during the production must have a camera report 
that shows which scenes were shot and how much film was used for 
each shot. Each lab has its own style of camera report, and each one 
contains the same or similar basic information. It is usually a good 
idea to use the report from the lab that will be processing the film, 
but if this is not possible, then any camera report will suffice. I have 
designed a generic camera report that can be used when you don't 
have specific lab reports available (see Figure C.9 in Appendix C). The 
report is also available for download on the companion web site for 
this book. 

Much of the following information is for working on features, 
television movies, or episodic television shows. When working in 
commercials or music videos, many assistants do not keep as detailed 
camera reports as they do on other types of productions. Some assis- 
tants even develop a shorthand for the camera reports when work- 
ing on commercials and music videos because things are moving so 
quickly on the set. Often just general notes are taken about the indi- 
vidual roll instead of take-by-take notes and footage numbers. Be sure 
to work it out with the production company ahead of time regarding 
how you should complete camera reports for commercial and music 
video productions. 

No matter what style of camera report you use, most of the basic 
information on it is the same. I separate all camera reports into two 
sections, the heading section and the shooting section. The heading 
of the report should contain most of the following information: pro- 
duction company, production title, production number, Director, DP, 
magazine number, roll number, camera number, footage, film type, 
emulsion number, date, and developing instructions. The basic head- 
ing information, such as the production company, production title, 
Director, and DP, should be self-explanatory. The production number 
is a number assigned to that particular production by the company 
that is filming it. The company may have many different produc- 
tions going on at the same time, and one way to keep track of them 
is to assign a different number to each one. When filming a television 
series, it is customary to assign a new production number to each new 
episode being filmed. Check with the production office to see if the 
production you are working on has been assigned a specific produc- 
tion number. 

The magazine number is most often the serial number of the mag- 
azine as assigned by the manufacturer. Many assistants prefer to assign 
numbers to the magazine, such as 1, 2, 3, and so on. If you choose to 
number the magazines in this manner, keep a written record showing 
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which magazine serial number corresponds to your numbering sys- 
tem. During the camera prep, label the magazines with camera tape 
and place the corresponding number on this piece of tape. The maga- 
zine number is useful if there is a problem with a particular roll of 
film. If there is a problem with a magazine (or mag), you can check the 
camera report to see which magazine was used and have it repaired or 
replaced if necessary. I prefer to use the serial number of the mag so 
that there is less confusion. I often place a small piece of tape on the 
outside of the magazine with the magazine serial number written on it 
so that I don't have to search for it when things get rushed. Often the 
serial number is engraved inside the magazine, and it may not be pos- 
sible to view it when film is loaded in the magazine. 

The roll number is assigned each time the camera is loaded with 
a new roll of film. The common practice is that the first roll of film 
placed on the camera on the first day of shooting is roll number 1, 
the next one is roll number 2, then roll number 3, and so on. Each 
time a new roll is placed on the camera, it is assigned a new number, 
whether it is a full roll of film or a short end. On each new shooting 
day, the roll number that you start with will most often be the next 
higher number from the one you ended with on the previous day. For 
example, on day number 10 of shooting, you ended with roll number 
47. When you start day number 11, the first roll placed on the camera 
will be roll number 48. The exception to this practice is if you do not 
remove the last roll of film from the camera on the previous day and 
continue with it on the next day; or, if you remove a roll from the cam- 
era without breaking it, with the intention of using it again later in the 
day, when you later place this roll back on the camera, it will retain 
its original roll number. It is not common to continue a roll from one 
day to the next. On most professional productions all footage shot on 
a particular day is usually sent to the lab for processing. 

If more than one camera is being used, it is standard to make the 
roll number a combination of the camera letter and the roll number, 
such as A-l, A-2, B-l, B-2, and so on. It is a good idea to check with the 
Editor or the production company to see how they would like the roll 
numbers labeled each day. I have been on some productions in which 
we started with roll number 1 each day. I find this confusing, but it is 
what the production company or Editor wanted, so I did not question it. 

The camera number is actually a letter assigned to the camera 
during camera prep. If only one camera is being used, then no letter 
is assigned, but if more than one camera is being used, the primary 
camera would be A, the second camera would be B, then C, and so 
on. The footage refers to the amount of footage loaded into the maga- 
zine (400 ft, 1000 ft, 250 ft, etc.) and corresponds to the camera report. 
Remember that it is not always the same as the size of the magazine. 
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Many times a short end will be loaded into a magazine instead of a 
full roll of film. The film type refers to what film stock you are using, 
for example, Kodak 7205, 7212, 5218, 5229; Fuji 8622, 8653, 8563, 
8592; and so on. The emulsion number is the emulsion number and 
roll number listed on the film can label. For example, if you are using 
Eastman Kodak 16mm Color Negative 7218-032-1902, the film type 
is 7218 and the emulsion number is 032-1902. For Eastman Kodak 
35mm Color Negative 5218-197-1102, the film type is 5218 and the 
emulsion number is 197-1102. If you are using Fujifilm 16mm Color 
Negative 8632-271-5846, the film type is 8632 and the emulsion 
number 271-5846. See Figures 3.5 and 3.6 for examples of Eastman 
Kodak and Fuji 16mm and 35 mm film can labels. 

When film is manufactured, it is made in very large rolls, approx- 
imately 54 in. wide. These rolls are then sliced into 16mm- or 35 mm- 
wide rolls. From these large 16mm or 35 mm rolls, smaller rolls are cut, 
which is what you receive when you order a 400-ft, 1000-ft, or other 
size roll from the manufacturer. For example, using the film number 
5218-197-1102, 5218 is the film type, 197 is the emulsion number, and 
1102 the roll number cut from the larger roll. When filling in the cam- 
era report, you should always include all of the numbers following the 
film type in the space labeled emulsion number. 

The date on the camera report corresponds to the date that the 
roll of film is exposed. The developing instructions are usually given 
to you by the DP. Some of the most common developing instructions 
include develop normal, one-light work print, prep for video transfer, 
time to gray card or grayscale, print all, and print circle takes only. 

Because much of the heading information, such as production 
company, production title, Director, and DP, will remain the same dur- 
ing the production, it may be filled in prior to production to save time. 
I recommend filling out a batch of camera reports beforehand so that 
when you are in the midst of shooting and get rushed, at least you will 
have some reports ready to use. Many times, the film type, emulsion 
number, and footage amount may also be filled in before production if 
you are using only one or two film stocks and one or two roll sizes for 
the entire production. Prepare a stack of camera reports for each film 
stock and roll size so that you will be prepared when things start to 
get a bit crazy on the set. Anything you can do to save time will help 
you in the long run. 

During shooting you will fill in the shooting portion of the cam- 
era report with the following information: scene number, take number, 
dial reading, footage, remarks, G (Good), NG (No Good), W (Waste), 
T (Total), and SE (Short End). Figures 3.7 through 3.9 illustrate exam- 
ples of the different styles of camera reports. Each one of these differ- 
ent styles is discussed separately. 
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Figure 3.5 A, Eastman Kodak 16mm film can 
label. B, Eastman Kodak 35 mm film can label. 
(Courtesy of Eastman Kodak Company.) 
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Figure 3.6 A, Fujifilm 16mm film can label. 

B, Fujifilm 35 mm film can label. (Courtesy of Fuji 

Photo Film U.S.A. Inc.) 
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During shooting you will usually receive the scene number and 
take number from the Script Supervisor. Write these numbers in the 
appropriate space on the report. At the end of each take, check the 
footage counter on the camera to obtain the dial reading. If you can- 
not see the footage counter, ask the 1st AC to give you the informa- 
tion. Many times the 1st AC calls out the reading to you at the end 
of each take or gives you a hand signal to indicate the number on the 
camera footage counter. (See Chapter 4 for more information on hand 
signals.) Round the footage amount from the camera and write the 
rounded amount on the camera report. Most professional motion pic- 
ture cameras have a digital footage counter. When a new roll is placed 
on the camera, the footage counter should be reset to zero. Each time 
the camera is turned on, the numbers on the footage counter get pro- 
gressively higher. To make the addition and subtraction on the camera 
report easier, we traditionally round all dial readings to the nearest 10. 
As we all should have learned in elementary arithmetic, if the number 
ends in 0, 1, 2, 3, or 4, round it down, and if it ends in 5, 6, 7, 8, or 9, 
round it up. For example, if the camera footage counter shows a read- 
ing of 247, round it to 250. On the camera report, next to the appropri- 
ate scene and take number, write the number 250 in the dial column. 
Some assistants drop the zero and write the number 25 in the dial col- 
umn for this example. Use whatever method is best for you. 

To determine the footage amount for each take, subtract the pre- 
vious dial reading from the one just recorded. For example, if the 
previous dial reading on the camera report is 210 and the present dial 
reading is 250, the footage for the present take is 40 (250 - 210). Table 
3.1 shows an example of camera footage counter amounts and the cor- 
responding dial reading and footage amounts for each. The informa- 
tion in Table 3.1 is used in each of the three different styles of camera 
reports so that you can compare the differences between each report. 
The first camera report style is shown in Figure 3.7. The SD column 
may be used to indicate whether the scene was shot sync or MOS. If the 
shot was done with sync sound, write S in the column for sync, and if it 
was done without sound, write M in the column for MOS. Most assist- 
ants do not use this column on the camera report, but I mention it here 
for those of you who are curious. In the Remarks column of the report, 
you may record a variety of information, including filters used, f-stop or 
t-stop, focal length of the lens, camera to subject distance, lens height, 
MOS (if the shot was done without sound), tail slate or second slate, or 
any other information that the DP or 1st AC wants written on the report. 
You also may note whether the shot was interior (int), exterior (ext), day 
(day), or night (nite). There is no set rule as to what information should 
go in the Remarks column. Check with the DP and 1st AC to see if they 
want anything written in this space. Each production is different. 
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Table 3.1 Camera Footage Counter Amounts and 
Corresponding Camera Report Dial and Footage Amounts 


Camera Footage 
Counter 

Camera Report 
Dial 

Camera Report 
rootage 

66 

70 

70 

121 

120 

50 

; 762 

160 

40 

205 

210 

50 

247 

250 

40 

279 

280 

30 

364 

360 

80 

433 

430 

70 

498 

500 

70 

550 

550 

50 

607 

610 

60 

\ 649 

650 

40 

\ 703 

700 

50 

754 

750 

50 

802 

800 

50 

\ 836 

840 

40 

885 

890 

50 

942 

940 

50 

968 

970 

30 


For the type of camera report shown in Figure 3.8, write the 
scene and take numbers as you did in the previous style of report. 
Round the dial reading and put it in the Dial or Counter column, 
depending on which type of report you are using. In the Print column, 
write the footage only for the takes that are to be printed. The infor- 
mation in the Remarks column is the same as in the previous exam- 
ple. As you can tell from looking at the third type of camera report 
shown in Figure 3.9, the only sections that are the same in the shoot- 
ing portion of the report are the Scene Number and Remarks columns. 
Instead of writing down the dial readings in one column and the foot- 
age amounts in another column, only the footage amount is written in 
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Figure 3.7 Example of one camera report style. (Courtesy of Foto-Kem 
Industries, Inc.) 


the space for the particular take number. Column 1 is for take 1 and 
take 6, column 2 7 is for take 2 and take 7, and so on. Because there is 
no space for the dial readings, you should make your own column and 
write them along the left or right edge of the report, just as a reference. 
As shown in Figure 3.9, the dial readings are written along the right 
edge of the Remarks column. So, for this camera report style, scene 54, 
take 1, was 70 ft; take 2 was 50 ft; take 3 was 40 ft; and so on. 

Notice that on each of these styles of camera reports, certain take 
numbers and footage amounts have circles drawn around them. After 
each setup, the Script Supervisor will tell you which takes are to be 
circled. These are the takes that the Director likes and wants to con- 
sider for use in the editing of the film, and they are called the good or 
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Figure 3.8 Example of a second camera report 
style. (Courtesy of Deluxe Laboratories.) 


76 THE CAMERA ASSISTANT'S MANUAL 


FormKEM 


FOTO-KEM INDUSTRIES, INC. 


[3 18) MM 1 0J Fail (81 8 ) Ml 0S3O 

Production Services 

[818)846-310! Fa*: (818) 841 -753! 


£801 w. Alameda Ave. - eurbank CA 91505 

(BIB) 846-3101 voice 

Phone Contact 

Co. Sub. by: Demi Monds Productions j0 b # : 


B||| to: Da m i M on d B Pro d u ct i on s Date Exposed: 

Pict. Title: Claire of the Moon 

Loader: 


Director: N. Conn 

d.p: R- Sella rs 

— s 


fR OLLI 5 □ BLACK & WHTTH □ COLOR 

EMUL#5218 -237 4862 MAGI 10i46~ 


□ NORMAL 


FOOTAGE 1.000 
□ PUSH STOWS) 


□ PULL 


_ST0P(S) 


FILM WORK PRINT. 


□ PRINT ALL 


□ PRINT CIRCLED TAKES 


□ TRANSFER ALL 0 TRANSFER CIRCLED TAKES 
THAKSFER AT tp« D EDGE f PUNCH 


PRINT CIRCLED TAKES 



1 6 

2 7 

3 8 

4 9 

5 10 



54 

70 

(50) 

40 

(50) 




fa 

54 A 

(40) 

30 






an 

82 

(80) 

70 

(70) 

50 

(60) 



2flP 
HI 

82 A 

40 

n 

6o) 





3an 

<» 

82 B 

(50) 

40 




am 
SSfl 

36 

$0) 

(50) 

30 














750 







HIM 

m 









ura 

0 

it At 

970' 







Dev 

elop 

Norr 

nal 






Prep f 

>r Vi( 

leo 1 

ransi 

er 


G. 

600 








Ma 

370 








w. 

30 








T. 

1,000 



L 


CAMERA REPOFfT OPEN 24 HOURS A DAY, 

low si [Hi) SEVEN DAYS A WEEK, FOR DROP OFF ONLYt 


Figure 3.9 Example of a third camera report style. 
(Courtesy of Foto-Kem Industries, Inc.) 


printed takes. Circling lets the lab know which takes are to be printed 
or transferred during processing. If the film is being transferred to 
videotape, the circled takes are the takes that will be transferred to vid- 
eotape. If they make a film work print, most labs will not print circled 
takes in 16 mm because it is cheaper to print the entire roll, but for a 
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video transfer, circled takes are used in 16 mm. When circling particu- 
lar takes, you should also circle the corresponding footage amounts to 
make it easier to add up the footage. No matter what format you are 
shooting — 16mm, 35 mm, or video — I recommend always circling the 
good takes. The camera report serves as a record for the Editor and 
Director to know which takes were the best and are to be considered 
for use in the finished film. During editing, they can refer to the report 
and know immediately which takes the Director liked during shooting. 

The circled takes are called good (G) takes. The takes on the 
report that have not been circled are called no good (NG). If for some 
reason you circled a take and then the Director decided not to print it, 
draw slashes through the edges of the circle and write "Do Not Print" 
in the Remarks column. An example of a circled take that is not to be 
printed is shown in Figure 3.10. 
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Figure 3.10 Marking a circled take to indicate that it is not to be 
printed. 


At the bottom right of most camera reports, there are usually 
spaces labeled G, NG, W, SE, and T. If the camera report does not have 
any of these spaces on it, write them in yourself. "G" stands for GOOD 
and will be the total amount of footage for all circled takes. Write the 
total footage for all circled takes on the report in the section marked 
G. "NG" stands for NO GOOD and is the total amount of footage for all 
takes not circled. Mark the total footage for all noncircled takes in the 
section marked NG. "W" stands for WASTE and may be the amount 
of film left over after the good and no good totals are added together. 
"T" stands for TOTAL and is the total amount of film loaded into the 
magazine for the particular roll of film. "SE" stands for SHORT END 
and may be the amount of film left over after all the good, no good, 
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and waste totals are added together. You should add up the totals for 
G and NG, and subtract this amount from the total amount of film 
loaded into the camera. This remaining amount of film, if any, may 
either be called waste or a short end depending on the amount. If it is 
waste, write it in the section marked W. If it is a short end, mark it in 
the section marked SE. 

A short end is a roll of film that is available for shooting that is 
left over from a full-size roll. In other words, let's assume you loaded 
a 1000-ft roll of film into the camera and only shot 370 ft. The 370 ft of 
exposed film would be sent to the lab for developing with all other film 
shot during the day's shooting. The remaining 630 ft (1000 — 370) is left 
over and is called a short end. As a general rule, for 35 mm format, any- 
thing that is more than 100 ft is called a short end, and anything that 
is less than 100 ft is called waste. When I worked at one of the major 
Hollywood studios, the studio camera department said that anything 
less than 200ft was waste, and anything more than 200ft was a short 
end for 35mm. As a general rule, for 16mm format, anything more than 
40 ft is a short end, and anything less than 40 ft is waste. The waste foot- 
age may either be thrown away or saved as a dummy load to use when 
scratch testing the magazines during the camera prep. I recommend sav- 
ing these dummy loads for use in the camera prep or for practicing load- 
ing a new magazine. Unless told otherwise by the production company, 
use the figures shown in Table 3.2 for short end and waste values. 


Table 3.2 Waste and Short End Amounts for 16mm and 35 mm 


Film Format 

Waste 

Short End 

16mm 

Under 40 ft 

Over 40 ft 

35 mm 

Under 100 ft 

Over 100 ft 


The combined total of G, NG, W, and SE should equal the total 
amount of footage loaded in the magazine. This total amount is writ- 
ten in the section marked T. 

Before removing the magazine from the camera, the 1st AC often 
places a hand over the lens and runs the camera for approximately 10 ft 
so that there will be a blank area of film at the end of the roll for safety 
reasons. If you remove the magazine immediately after the last take, you 
may fog the last few frames of the shot. This 10 ft of film can be included 
in the good or no good totals, or you may consider it to be waste. That 
decision is up to you. The important thing to remember is that the total 
of G, NG, W, and SE must equal the amount of film loaded in the maga- 
zine for that roll. At the bottom of the report, after the last take, write 
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the amount of footage that the roll ended at. For example, if the last dial 
reading on the camera report is 970 ft, write "OUT AT 970." If the roll 
of film rolled out during the last take, write the amount of footage that 
the roll ended at or write "ROLLOUT." Whenever possible, it is better to 
reload the camera than to risk having a rollout, because when the film 
rolls out, it is not good for the camera or the film. If you are in doubt 
as to whether you should reload or risk rolling out, check with the DP 
or Director and let one of them make the decision. For example, I have 
been in the situation where after shooting a take that was 90 ft long, 
I had 100 ft of film left in the magazine, and the Director said he wanted 
to shoot another take of the scene. I have learned not to fully trust the 
footage counter or the film manufacturer when it comes to the size of 
the film roll. Rather than make the decision myself to take the chance 
and shoot with the remaining 100 ft of film, I usually check with the 
DP or Director. If either one chooses to take the risk and shoot another 
take, and the film rolls out, it is his or her responsibility. Whenever the 
film does roll out, write at the bottom of the report "SAVE TAILS" as an 
indication to the lab to process the roll to the very end. 

In addition, at the bottom of the report, write any developing 
instructions to the lab as given to you by the DP. The instructions may 
include the following: develop normal, one-light print, time to gray 
scale, time to color chart, push one stop, print circle takes only, prep 
for video transfer, transfer circle takes only, and so on. Figures 3.7, 3.8, 
and 3.9 show the G, NG, W, SE, and T at the bottom of each camera 
report, as well as the developing instructions. 

Often the magazine may be loaded with a short end of film. From 
looking at the camera report, you might assume that it contains a 
full roll of film unless there is some indication otherwise. The cam- 
era report should be marked in some way to indicate that it is a short 
end. This eliminates confusion so that you don't risk running out of 
film in the middle of a shot because you forgot that it was a short end. 
The standard procedure for marking a camera report for a short end 
is to draw a diagonal line across the shooting part of the report. This 
should be done before filling in the information on the report so that 
each time you look at the report, this diagonal line will remind you 
that it is a short end. The assistant will also write the footage in the 
lower left corner and circle the amount. A typical camera report for a 
short end is shown in Figure 3.11. 

Each time you load a magazine with a fresh roll of film, a camera 
report should be attached to it. As stated earlier in this chapter, to save 
time, many 2nd ACs prepare a supply of camera reports with most of the 
heading information filled in ahead of time. Fill out as much informa- 
tion as possible in the heading so that the report is ready for shooting. 
This includes the production company, production title, Director, and 
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Figure 3.11 Example of a completed camera report 
for a short end. 
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DP. When you load the magazine, any additional heading information, 
such as film type, emulsion number, and magazine number, can be filled 
in on the report before attaching it to the magazine. 

Some labs will preprint the heading information on the report for 
you. This saves time during the loading process. If you have some of 
the heading information filled in ahead of time, each time a magazine 
is loaded only a small amount of information needs to be added to the 
report. This is discussed further in the section on loading magazines. 

Sometimes it may be necessary to remove a partially shot roll of 
film from the camera, knowing that it will be used again later the same 
day. When doing this, remember not to break the film when remov- 
ing the magazine. If possible, you should mark the frame in the gate 
with an X before removing it from the camera, so that when you place 
the magazine back on the camera you can line up the film exactly as 
it was before removing it. Attach the camera report to the magazine 
and place the magazine back in its case for later use. When the par- 
tially shot roll is placed back on the camera, the roll number remains 
the same as mentioned earlier. Be sure to inform the Script Supervisor 
that you are using a roll from previously in the day and that it is not a 
different roll number but rather the same roll number as before. 

Each time a new magazine is placed on the camera, the 2nd AC 
takes the camera report from the magazine and usually places it on 
the back of the slate, on a clipboard, or some other type of hard sur- 
face. This gives a smooth writing surface to write out the report dur- 
ing shooting. Some assistants prefer to use a clipboard for the report; 
some use the back of the slate. You may use whichever system is more 
convenient for you. Be sure to write clearly and legibly on the camera 
report so that the people at the lab, the Editor, and any other people 
who need it will be able to read the report without any difficulty. 

Recording Shot Information 

Throughout the course of filming, it is often the responsibility of the 
2nd AC to keep track of detailed information for each shot, including 
a basic description of the scene, lens used, t-stop, filters, focus dis- 
tance, lens height, film stock, and other information. Appendix C con- 
tains a Camera Department Log Sheet that you may use for this record 
keeping. I have also used an item called The Camera Log, which is 
a 4 X 6-in. spiral-bound book available at most expendables supply 
stores. This pocket-size book contains pages to record all of the per- 
tinent information for each shot. It also contains pages for record- 
ing your hours worked along with basic equipment information. See 
Figure 3.12 for examples of pages from The Camera Log. 
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Figure 3.12 A, The Camera Log page for recording hours worked 
and equipment information. B, The Camera Log page for recording 
shot information. (Courtesy of Donald Burghardt.) 


Magazines 

A magazine may be described as a removable lightproof container that 
is used to hold the film before and after exposure. Two basic types of 
magazines are in use today: coaxial and displacement. When we speak 
about the areas within the magazine, the feed side contains the fresh 
unexposed raw stock, while the take-up side contains the exposed film. 

The coaxial magazine has two distinct compartments, one for the 
feed side and one for the take-up side. These two compartments share 
a common dividing wall between them. The magazine is called coax- 
ial because the feed and take-up rolls share the same axis of rotation. 
Because there are two separate compartments, it is much easier to do 
the loading and unloading of the magazine. During the loading pro- 
cess, only the feed side needs to be loaded in the dark; the take-up side 
can be loaded in the light. During the unloading process, the take-up 
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side must be unloaded in the dark, and the feed side may be unloaded 
in the light, unless there is a short end. If there is any short end left in 
the magazine, then the feed side also must be unloaded in the dark. 

A displacement magazine is so named because as the film travels 
from the feed side to the take-up side, it is displaced from one side 
to the other. There are two different types of displacement magazines: 
the single-chamber displacement magazine and the double-chamber 
displacement magazine. On a displacement magazine the feed side 
is most often toward the front of the camera, and the take-up side is 
toward the back of the camera when the magazine is in place. During 
shooting, as the film is displaced from the feed side to the take-up 
side, the film moves from the front of the camera to the back. This will 
cause a shift in weight on the camera, so the camera must be periodi- 
cally rebalanced. 

The double-chamber displacement magazine has two distinct 
compartments that share a common dividing wall between them. One 
compartment is for the feed roll of film and one is for the take-up roll, 
and the double-chamber displacement magazine may be handled the 
same as the coaxial magazine during the loading and unloading proc- 
ess. In other words, the feed side must be loaded in the dark and the 
take-up side loaded in the light during loading, and the take-up side 
must be unloaded in the dark during unloading. 

The single-chamber displacement magazine contains both the feed 
and the take-up sides of the magazine in the same compartment. 
Because of this, the entire loading and unloading process must be done 
in the dark. Single-chamber displacement magazines are smaller than a 
corresponding double-chamber displacement magazine. This is because 
the single-chamber magazine is not able to hold a full roll of film on 
both the feed side and the take-up side at the same time. As the feed roll 
gets smaller, the take-up roll gets larger during shooting, so the film is 
displaced from the feed side of the magazine to the take-up side. 

A variation of the displacement magazine is called an active dis- 
placement. During operation of the camera, the feed and take-up rolls 
actually shift position within the magazine during filming to compen- 
sate for the transfer of the film from the feed roll to the take-up roll. This 
allows the magazine, and therefore the overall camera, to be smaller in 
size and much more compact. Some newer 35 mm film cameras use an 
active displacement type of magazine. It is a good idea to be familiar 
with the loading and unloading procedures for as many different maga- 
zines as possible. Figure 3.13 shows two sides of a coaxial magazine. 
Figures 3.14 and 3.15 show the single-chamber and double-chamber 
displacement magazines. Figure 3.16 shows the Aaton 35 active dis- 
placement magazine. 
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Feed Take Up 


Figure 3.13 Arriflex 16SR coaxial magazine. (Courtesy of 
ARRI Inc.) 



Figure 3.14 Single-chamber displacement 
magazine. (Courtesy of ARRI Inc.) 



Figure 3.15 Double-chamber displacement 
magazine. (Reprinted from Motion Picture Camera 
and Lighting Equipment with permission of David 
Samuelson.) 
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Take Up 

Figure 3.16 Active displacement magazine. 
(Courtesy of Aaton Inc.) 


Loading Magazines 

Loading film into the magazines is primarily the Loader's responsibil- 
ity, but if the production does not have a Loader, then it falls to the 
2nd AC to handle this. Before loading any magazine, clean it thor- 
oughly to remove any dirt, dust, or film chips. Blow out the magazine 
using some type of compressed air or nitrogen tank. Also check the 
magazine to see if it contains any electrical contacts where it attaches 
to the camera. It is important to keep these contacts clean, otherwise 
the film will not travel properly through the magazine. Be sure that 
the darkroom, changing bag, or changing tent is clean and that you 
have all the necessary items before you start to load any magazines. 
You should have camera tape, permanent felt-tip markers, camera 
reports, extra cores, film cans, and so on. Most important, be sure that 
you have the correct film stock to load into the magazine. 

When opening a fresh can of film be very careful when remov- 
ing the sealing tape from the can. If you remove it too quickly or too 
hard you will create sparks or static electricity that will streak your 
film. This will happen especially when working in a very dry climate. 
Remove the tape very slowly to prevent this from happening. If possi- 
ble, put a wet cloth in the darkroom or in the changing tent to prevent 
static electricity. 

When a fresh roll of raw stock is removed from the film can and 
black bag, it will have a small piece of tape on the end to hold the roll 
together. Be sure to remove all of the tape from the end of the roll. 
I remove this tape and recommend placing it inside the bottom of the 
film can. Many camera or magazine jams have occurred because of a 
small amount of tape left on the roll. As with the sealing tape on the 
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can, you should also remove this piece of tape slowly so you do not 
create sparks or static electricity. 

When you have removed the film from the black bag, place 
the bag back in the film can and put the lid on the can to reduce the 
chance of the piece of tape or the black bag getting stuck in the maga- 
zine during the loading process. 

Some magazines require a plastic core on the take-up spindle or 
core adapter to wind the exposed film around. You should have extra 
cores available in this case. The best way to secure the film to the plas- 
tic core is to fold approximately 1 to IV2 in. of the film against itself, 
keeping the edges of the film straight against each other. Position 
the core so that the slot is facing in such a way that as it rotates, the 
film is pulled tight against the core. You want to be sure that as the 
core rotates, the film does not pull loose from the slot in the core. By 
positioning the slot correctly, the film will be pulled tight as the core 
rotates, eliminating any chance of the film coming off the core (see 
Figure 3.17). 



Figure 3.17 Securing the end of the film to a plastic 
core. 


Certain magazines have a collapsible core on the take-up side. 
When the film is first placed on the collapsible core, it is inserted 
into a slot and locked in place. When placing the film on the collaps- 
ible core, place it so that the end of the film is approximately halfway 
into the slot. Do not place it in the slot in such a way that the end of 
the film touches the edge of the core. During shooting, while the core 
is spinning, the film may rub against the inside edge of the core and 
cause unnecessary noise in the camera. When you are ready to remove 
the exposed film from the take-up side, release the lock and the core 


SECOND ASSISTANT CAMERAMAN (2ND AC) 87 

will collapse, which allows you to easily remove the roll of film from 
the magazine. Figure 3.18 shows a collapsible core. 


Figure 3.18 

Collapsible core. (Reprinted 
from the Arriflex 1 6SR Book 
by Jon Fauer with permission 
of the author and ARRI Inc.) 



Some cameras have the ability to accept internal loads, com- 
monly referred to as daylight spools, without the use of a magazine. In 
this case, you should have extra daylight spools available onto which 
the exposed film may be taken up. See Figures. 3.3 and 3.4 for illustra- 
tions of daylight spools and plastic cores. Many magazines will accept 
a daylight spool, but it is not recommended because as the spool 
rotates, the flanges of the spool rub against the interior of the maga- 
zine, causing unnecessary noise during shooting. 

For ease of loading and threading the film, the end of the film 
should have a straight edge, and it should be cut so that the cut bisects 
the perforations. Before loading a roll of film into a magazine, you 
may need to cut the film so that you bisect a perforation. This makes 
it easier to thread the film into a magazine that contains geared teeth 
or sprocket wheels. Remember, you will need to do this in the dark so 
that you do not expose the film stock. Be very careful if you need to 
cut the film in a darkroom, and especially if you are using a changing 
bag or changing tent, so that you do not cut the bag or tent. Cutting the 
end of the film straight is usually only necessary on short ends. Most 
fresh raw stock is cut in such a way to make it easier to thread the film 
in the dark (see Figure 3.19). 

When you have loaded the magazine, an identification label must 
be placed on the lid to identify what is loaded in it. On a coaxial mag- 
azine, the identification label should be placed on the take-up side of 
the magazine. The identification label should contain the following 
information: production company, production title, date, footage, film 
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type, emulsion number, roll number, and magazine number. If more 
than one person is loading magazines on the production, the Loader's 
initials also should be written on this piece of tape. The space for the 
roll number is left blank and filled in when the magazine is placed on 
the camera. 

On many productions the identification label is usually made 
from a piece of 1-in. wide white camera tape and a black permanent 
felt tip marker. Quite often many assistants will use a color-coding 
system for labeling the magazines when they are using more than one 
type of film stock. For example, use white tape for slow-speed film, 
yellow tape for medium-speed film, and red tape for high-speed film. 
This is especially useful when you are in a hurry because you don't 
have to take time to read the label to know what type of film is loaded 
in the magazine. The color of the tape indicates the type of film being 
loaded. Table 3.3 is a suggestion of what color tape to use based on 
some of the currently available Eastman Kodak Color Negative and 
Fuji Color Negative films. Keep in mind that not all film stocks are 
listed in the table; the system shown is based on the color-coding sys- 
tem I have used successfully for many years. You may adjust this to 
suit your particular shooting needs, depending on how many differ- 
ent film stocks you are using on your production. If you are unable 
to use a tape color-coding system, you can still color code the film 
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Table 3.3 Camera Tape Color Coding System When Using 
Various Films 


Kodak 

hi 

Fuji 

EI 

lape Color 

Ink Color 

7201/5201 

50 D 

8622/8522 

64 D 

White 

Blue 

7212/5212 

100 T 

8643/8543 

160 T 

White 

Red 

7217/5217 

200 T 

8653/8553 

250 T 

Yellow 

Red 

7205/7205 

250 D 

8663/8563 

250 D 

Blue 

Black 

7218/5218 

500 T 

8683/8583 

400 T 

Red 

Black 

7219/5219 

500 T 

8673/8573 

500 T 

Red 

Black 


D = daylight T = tungsten. 


by using 1-in. wide white camera tape with a different color marking 
pen for each film stock. This may not work as well as using different 
color tape because you may not be able to distinguish the ink color 
from a distance, but if you don't have the various colors of tape, using 
white tape and various colored markers may be your only option. 
The important thing to remember is that if you develop a system, you 
should stick with it; don't change it from production to production. 
The magazine label is usually 6- to 8-in. long and may look like the 
ones shown in Figures 3.20 and 3.21. Some expendables supply stores 
offer a special 2-in. wide tape that is imprinted with spaces to write in 
the film information for the mag label. An example of this type of tape 
label is shown in Figure 3.22. 


Date 

Production Company 

Roll* 


Production Title 

Mag# 



Loader 

Footage 

Film Type Emulsion Number Initials 

A 

10/29/91 

Demi Monde Productions 

Roll #7 


"Claire of the Moon" 

Mag #10143 

1000' 

5218-237-4862 

DEE 


B 


Figure 3.20 A, Information to be included on a magazine 
ID label. B, Completed magazine ID label. 
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Figure 3.21 Magazine identification label in place on 
the magazine. (Magazine reprinted from the Panaflex 
Users Manual with permission of David Samuelson and 
Panavision Inc.) 


PROD: DATE: 


STOCK # 

MAG # 

LOADED 

EXPOSED 

ROLL* 



FOOTAGE 

FOOTAGE 



LOADER: 


Figure 3.22 Example of preprinted 2-in. tape magazine label. 


In humid conditions, 1-in. cloth camera tape usually does not 
stick very well to magazines, equipment cases, film cans, etc. I have 
been told that when working in very humid conditions an excellent 
substitute for the cloth camera tape is vinyl electrical tape. It comes 
in 3 /4-in. width and is available in white, black, red, yellow, green, 
and blue. It can be used to wrap film cans, label cans, and equipment. 
Although I have never used it, I do plan on trying it out the next time I 
am working in humid weather. 

When the magazine has been loaded, place a piece of tape over 
the magazine lid as a safety measure. On many magazines it is recom- 
mended that you wrap tape around the edges where the lid attaches 
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to the magazine to prevent light leaks and as a safety measure to keep 
the lid from coming off. This is especially important when filming 
outside in bright sunlight because the intensity of direct, bright sun- 
light for an extended period on a magazine can cause fogging of the 
film even from a very small light leak. If you are using the color-code 
system for the magazine identification labels, the tape used for seal- 
ing the lid should be the same color as that used for the identification 
label. Figure 3.21 shows a magazine that has been taped around the 
edges of the lid. When the magazine has been loaded and an identifi- 
cation label has been attached, you should attach a camera report to it. 
You should have filled in the heading portion previously, so now you 
only have to fill in the footage, film type, emulsion number, magazine 
number, and so on. Tape the camera report to the magazine so that it 
is ready for use when the magazine is loaded onto the camera. When 
the magazine is then removed from its case for use, the camera report 
is already attached, and you do not have to search to find a report. 
The report is removed from the magazine and placed on the back of 
the slate or clipboard for use during filming. When you hand a new 
magazine to the 1st AC, be sure to write in the proper roll number on 
the identification label. When you have finished using a particular 
magazine and roll of film, the camera report is reattached to it, and 
the magazine is placed back in the case. When you take the magazine 
to the darkroom to unload and reload, the report is there so you can 
complete the unloading process without having to locate the report for 
that roll of film. 

If the magazine is loaded with a short end, the footage amount 
on the identification label should be circled in a contrasting color so 
that it stands out. In addition, you should make an additional, smaller 
identification label with only the footage marked on it, which is 
placed alongside the larger identification label. When the magazine is 
loaded onto the camera, place this smaller piece of tape next to the 
footage counter of the camera. Each time you or the 1st AC looks at 
the footage counter to obtain the dial readings, you will be reminded 
that there is a short end in the magazine. The short end identification 
label and smaller reminder label are shown in Figure 3.23. 

When using short ends for filming, be aware that the labels on the 
cans may not always be completely accurate. This is often true for short 
ends that are purchased from an outside supplier, but it is not usually 
the case with short ends that you have created during the course of pro- 
duction. You may load a magazine with what you think is a 370-ft short 
end only to discover that the film rolled out after 325 ft had traveled 
through the camera. Whenever this happens you should keep a record 
listing the amounts indicated on the can labels versus the actual amount 
that ran through the camera. In some cases the production company 
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Date 

Production Company 

Roll* 


Production Title 

Mag # 



Loader 

(Footage) 

Film Type Emulsion Number 

Initials 

A 

10/29/91 

Demi Monde Productions 

Roll #8 


"Claire of the Moon" 

Mag #10149 


5218 - 237 - 4862 

DEE 


740' 


B 


Figure 3.23 A, Information to be included on a short end ID label. 
B, Completed short end ID label. C, Example of a short end reminder 
label. 

may be able to obtain additional film stock at no charge to make up for 
this discrepancy. I recommend keeping a record of short ends using the 
Short End Inventory Form in Appendix C. 

After the magazines have been loaded, place them in their case 
and attach another identification tape to the lid for each magazine 
inside. This is just a small piece of tape with the footage amount writ- 
ten on it. Many assistants may also place a small identification tape 
on the sides and/or front of the case. If you are using the color-coding 
system, use the same color tape used on the magazine identification 
label. Using the color-coding system saves time because you do not 
have to pick up the magazine or open the case to know what type of 
film is loaded. An illustration of a properly labeled magazine case is 
shown in Figure 3.24. 

During the day's shooting, there will be many times when you 
will be required to unload and load magazines. When is the right time 
to go to the darkroom and reload any used magazines? It depends on 
the individual circumstances of the particular production that you are 
working on. In most cases, when there is a new lighting setup being 
done, the 2nd AC will usually have enough time to complete the 
reloading process. Always check with the 1st AC to see if it is all right 
to leave the set and do this job. The 1st AC usually has a lot on his or 
her mind and may not realize that you have two or three magazines 
that need to be reloaded. Let the 1st AC know the situation, and if it 
is convenient, you will be allowed to reload. If you are shooting a lot 
of film, you may have to leave the set during shooting; just be sure to 
work it out with the 1st AC so your on-set duties can be covered for 
the brief time you will be away from the set. You should never wait 
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Figure 3.24 Magazine case showing identification 
tape on top and side. 


until all of the magazines have been shot before reloading. This could 
result in the production having to stop shooting until you have time to 
load more film. If you keep ahead of this throughout the day, the film- 
making process will go much smoother, and there should be no delays 
because a magazine is not ready. Try to find out ahead of time from the 
DP what film stock you will be using the next day and load the maga- 
zines before you go home for the night. 

During the loading process, mistakes can happen, and there may 
be an instance when you accidentally expose a fresh roll of film to 
the light. In a rush you may open the magazine or the film can in the 
light, or possibly the lid of the magazine was not locked properly and 
unexpectedly opened in the light. You should immediately place this 
exposed roll of film in a black bag and put it back into the film can. 
Wrap the can with 1-in. white camera tape and place a warning label 
on the can that reads, "FILM EXPOSED TO LIGHT— DO NOT USE." 
This warning should be written on the top of the can and also along 
the edge on the sealing tape. Place this can in a safe place away from 
all fresh raw stock, short ends, and exposed film that has been shot. 
You do not want to risk loading this film by accident and trying to 
shoot with it. 
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Finally, if film is accidentally exposed, do not try to hide it. 
Notify the 1st AC immediately so that it can be brought to the atten- 
tion of the DP and then to the Production Manager. By telling the 
appropriate people about this as soon as possible, you will show that 
you are a professional, and they should understand that it was prob- 
ably only an accident and you did not do it intentionally. By trying 
to hide it you will only cause problems for yourself, including losing 
your job and possibly not getting other jobs. 

I remember the first time that I accidentally flashed a fresh roll 
of film. I was in the darkroom at a rental house, and the DP knocked 
on the door to ask me a question. Because of this I became distracted 
and accidentally opened the feed side of the coaxial magazine that 
I had just finished loading. I immediately informed the DP, and fortu- 
nately he was extremely understanding about it. We got another roll of 
film, and the good thing was that I didn't lose the job and continued 
to work with the DP after that. 


Unloading Magazines 

As with loading magazines, unloading magazines also falls to the 
Loader if there is one on the production. Otherwise it will be the 2nd 
AC that handles the unloading of all film from the magazines. Before 
unloading or downloading magazines, check that you have everything 
needed to can out the film. You should have empty cans, black bags, 
black and white camera tape, and so on. Always remove the exposed 
film and place it in a black bag and can before removing any short 
end or waste. When unloading a roll of film that is on a plastic core, 
place the thumb of one hand on the inside edge of the core, and, using 
your other hand on the outside edge of the roll, gently lift the roll of 
film with the core off the take-up spindle. As the roll starts to come 
up and off the spindle, slide your hand under the roll to keep the film 
from spooling off. When using a collapsible core, release the lock on 
the core, place your thumbs inside the core, and gently pull the roll of 
film up so that your thumbs are inside the center of the roll to prevent 
the film from coming out from the center. Many assistants will place a 
plastic core in the center of the roll that has been removed from a col- 
lapsible core to stabilize it. Most labs that I have worked with do not 
require this, but you should check with the lab to see if they require a 
core to be placed in the center of the roll. 

Always place the exposed film in a black bag and film can. Do 
not tape the end of the film to the roll. The standard industry rule 
for wrapping a can of exposed film is to use 1-in. black camera tape. 
Some assistants use special red tape that is imprinted with the words 
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"EXPOSED FILM— OPEN IN DARKROOM ONLY." Place the identi- 
fication label from the magazine on the film can along with the top 
copy of the camera report. 

If the exposed film can contains less than the total amount of 
film loaded into the magazine you should cross out the amount indi- 
cated on the label and write in the amount that was exposed. This will 
avoid any confusion when the film gets to the lab for processing. 

Be sure that the camera report is completely filled out with all 
the proper takes circled; that the footage amounts are totaled for G, NG, 
W, SE, and T; and that the lab instructions are written on it. Have the 
Script Supervisor double check the report and initial it so that you are 
sure that the correct takes are circled. When the can of exposed film is 
ready, keep it in a safe place away from any raw stock so that it does 
not get reloaded by mistake. See the section Preparing Exposed Film 
for Delivery to the Lab later in this chapter for a more detailed discus- 
sion of paperwork and preparing exposed film for delivery to the lab. 

If there is any film left in the feed side of the magazine, remove it 
now. If it is a short end, it must be unloaded in the dark. You will know 
if it is a short end or waste based on the totals on the camera report. If it 
is a short end, place it in a black bag and in a film can, and wrap it with 
tape. A general rule is to wrap all cans of unexposed film in 1-in. white 
camera tape unless you are using the color-coding system. However, as I 
have mentioned before, if you have been using the color-coding system, 
wrap the film can in the appropriate color tape. Place a label on the can 
that contains the short end so that you know how much and what type 
of film is in the can. Using the appropriate color tape, place an identi- 
fication label on the can with the following information: date, footage, 
film type, emulsion number, and the words "SHORT END." Put your 
initials on this label so that if there are any questions about the roll the 
production company should know who to ask. In addition, write along 
the edge of the can, on the piece of sealing tape, the amount of footage 
in the can. The label for a can containing a short end is shown in Figure 
3.25. See Appendix C for a custom Short End label that you may use for 
labeling short end film cans. This label may be downloaded from the 
companion web site of this book for your personal use. 

There may be times when you have to can up a roll of raw stock 
that was loaded but not used. It may be the end of production and 
filming is completed. When this happens, place the film in a black bag 
and into a film can. If possible, use the original film can that the film 
came in. Seal the can with the appropriate color tape, and place an 
identification label on the can. This label should contain the following 
information: date, footage, film type, emulsion number, and the word 
"RECAN." The initials of the assistant who unloaded the film should 
also be placed on this label. Write the footage on the piece of sealing 
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Date 

SHORT END 


Footage 

Film Type Emulsion Number 

Loader 
Initials 

A 

10/29/03 

SHORT END 


740' 

5218 - 237 - 4862 

DEE 


B 



C 


Figure 3.25 A, Information to be included on a 
short end can label. B, Completed short end can 
label. C, Proper labeling of a film can containing a 
short end. 


tape on the edge of the can. The label for a recan roll of film is shown 
in Figure 3.26. See Appendix C for a custom Recan label that you may 
use for labeling recan film cans. This label may be downloaded from 
the companion web site of this book for your personal use. 

As when loading a magazine, accidents can also happen when 
unloading. If you accidentally expose to light a roll that has been shot, 
you should tell the 1st AC and DP immediately. This situation is more 
serious than exposing a fresh roll of film. By exposing a roll that has 
already been shot, you are now requiring the production company 
to reshoot everything that was on that particular roll. Hopefully the 
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Date 


RECAN 


Footage 

Film Type 

Emulsion Number 

Loader 
Initials 

A 

10/29/03 


RECAN 


1000' 

5218 

237 - 4862 

DEE 


B 


Figure 3.26 A, Information to be included on a 
recan label. B, Completed label for a recan roll of 
film. 


footage on the roll can be easily reshot that day or on another day. 
This will most likely cost the production company a lot of unexpected 
money and may result in you losing your job, even if it was only an 
accident. Don't try to hide it because it will be found out eventually 
when they are looking for the footage during postproduction. This 
will seriously damage your reputation and most definitely result 
in you losing the job and most likely not being hired for future jobs. 
The important thing to remember when loading and especially when 
unloading film is not to be rushed and to take your time. Rushing can 
only cause costly mistakes, not only to the production company, but 
also to you if you lose the job. Don't let anybody rush you during the 
loading or unloading of any film magazine. 

Using a Changing Bag or Changing Tent 

If a darkroom is not available, you should have a changing bag or 
changing tent available for loading and unloading magazines. Most 
2nd ACs have their own changing bag or changing tent. It should be 
a standard part of your kit or ditty bag. If you don't have one of your 
own, they are available for rental at most camera rental houses. Ask 
the production company to rent one along with the camera equip- 
ment. An assistant will often rent a changing bag or tent just to have 
an extra in case of emergencies. The changing bag is actually two bags, 
one within another. They are sewn together along the edges and along 
the sides of the two sleeves, which have elastic cuffs. At the top of 
each bag is a zipper so that you have access to the inside of the bag. 
With the zippers closed and your arms in the sleeves, you have a com- 
pletely lightproof compartment for loading and unloading magazines. 
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It is important to remember when using a changing bag or tent to 
not panic if something goes wrong. The area inside the bag is very small 
and confined, and you should take your time when working in the 
bag. One of the most common problems encountered when unloading 
film is that the core will come out of the center and the film will start 
to spool off the roll from the center. When working in a small chang- 
ing bag with a 35 mm film magazine, this can be especially frustrating 
because of the lack of space to work in the bag. If this happens with the 
exposed roll of film, do not try to force the core back into the center of 
the roll. Carefully place the film back into the center of the roll without 
the core, and continue the unloading process normally. Most labs that I 
have worked with have told me that it is not necessary for a core to be 
placed in the center of the roll to develop and process the film. If the 
core comes out of a roll of unexposed raw stock or a short end, do not 
try to force the core back into the center of the roll. Place this roll into 
a black bag and can, and start over with a new roll of film. If something 
does go wrong while you are working in a changing bag, remember, 
never open the bag or remove your arms until all film, whether exposed 
or unexposed, is in a black bag and in a film can. 

Before using the bag or tent, always turn it inside out and shake 
it to remove any loose film chips or material that may have become 
stuck in the bag. To check the bag for light leaks, place it over your 
head; when your eyes have adjusted to the darkness, see if any light 
is leaking in. It is best to do this outside in bright sunlight so that 
you can better see any light leaking in. This may sound pretty silly 
and you will look foolish doing this, so I recommend doing it when 
nobody else is around. If any holes are found, they may be covered 
with black camera tape or gaffer tape if they are not too large. When 
loading a magazine, place it in the inner bag with the can of unex- 
posed raw stock. If necessary, be sure to place an empty core on the 
take-up side of the magazine before placing it in the bag. Close both 
zippers of the bag or tent and then insert your arms into the elastic 
sleeves so that the elastic is past your elbows. When the magazine lid 
is removed, some assistants place it under the magazine to conserve 
space in the bag. Load the film in the usual manner and then place 
the lid back on the magazine, being careful not to catch the changing 
bag or tent between the magazine and the lid. Be sure that the lid is 
securely locked on the magazine before removing your arms from the 
bag and opening the zippers. Place the proper label on the magazine 
and tape the lid around the edges. Place the film black bag back in 
the can, replace the lid on the can, and put it aside so that it is ready 
when it is time to unload the magazine. 

The unloading process is the reverse of the loading process, 
as described earlier. Be sure that the bag is clean and free from dirt, 
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dust, and film chips. Place the magazine in the inner bag along with 
the appropriate number of black bags and cans to can out any exposed 
film or any short ends. Again, remember to not remove your arms 
or open the bag until all film is placed in black bags and film cans. 
A variation of the changing bag is the film-changing tent. I wish that 
the changing tent was available when I first started out as an assistant 
because it is a great item to have in your ditty bag or kit. It is similar 
in size and shape to a changing bag, but instead of lying flat, it forms 
a lightproof tent in which you load and unload magazines. Creating a 
tent over the working surface makes it so much easier for the assistant 
to load and unload film in comfort. You don't have the bag resting on 
top of your arms, on top of the film, or on top of the magazines while 
trying to load or unload film. This helps to eliminate the possibility of 
the tent becoming caught in the magazine when closing and attaching 
the lid. Figure 3.27 shows a changing bag and a changing tent: 



B 


Figure 3.27 A, Changing bag. (Reprinted from the 
Arriflex 16SR Book by Jon Fauer with permission of the 
author and ARRI Inc.) B, Changing tent. (Reprinted from 
the Arriflex 35 Book by Jon Fauer with permission of the 
author and ARRI Inc.) 
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When you are finished using the changing bag or changing tent, 
always shake it out to remove any film chips or other foreign matter. 
Follow these instructions for folding the changing bag: 

1. Lay bag flat and close both zippers. 

2. Fold arms in toward center of bag. 

3. Fold bag one-third up from the bottom. 

4. Fold bag one-third down from the top. 

5. Fold bag once more from either top or bottom. 

6. Fold bag one-third from the right to the left. 

7. Fold bag once more from the left. Keep the bag in a secure place 
so that it remains clean and cannot become ripped or torn. 

The changing tent is folded in a similar manner. Follow these 
instructions for folding the changing tent. 

1. Remove support rods, lay tent flat, and close both zippers. 

2. Fold arms in toward center of bag. 

3. Fold bag in half from the bottom. 

4. Fold support rods and lay them on the tent. 

5. Carefully roll tent up tightly and place it in its carry bag so that it 
remains clean and cannot become ripped or torn. 

Whenever working as a 2nd AC, I recommend never wearing any 
type of clothing, such as loose sweaters, that have fibers or threads 
that could get into the magazines. These small fibers or threads could 
scratch the film and create additional shooting time if scenes need to 
be reshot. This is especially important when working in a changing 
bag or changing tent. The process of placing your arms in the bag or 
tent could cause fibers or threads to become loose and fall into the 
magazine. In addition, if you wear a watch that has an illuminated 
dial, it should be removed before going into the darkroom or placing 
your hands in the changing bag or changing tent. The light from the 
dial could cause a slight fogging on the edges of the film. It is always 
better to take that extra step and be safe. 


Marking Actors 

During rehearsals the 2nd AC places marks on the floor for each actor, 
for each position he or she takes during the scene. Any time an actor 
stops and does something or speaks a line, a mark must be placed for 
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him or her. These marks are often referred to as action points. For 
example, if an actor walks in the door and stops, then walks over to 
a table and stops, and then goes to the window for the remainder of 
the scene, there will be one mark at the door, one at the table, and a 
final mark at the window. Actors use these marks so that they know 
where to stand, the 1st AC uses them for focus measurements, and the 
DP uses them for lighting purposes. The marks are usually made with 
the Vi-in. or 1-in. colored paper tape that was included in the expend- 
ables list. It is important to use only colored paper tape for actors' 
marks. The adhesive on the paper tape is not as strong as the adhe- 
sive on the cloth camera tape, so there is less chance of damage when 
removing the paper tape from the floor or carpet of a private home or 
business. 

When placing marks, be sure to make a small tab on the end of 
the tape to make it easier to remove later. If the floor or ground is seen 
in the shot, place tape marks for the rehearsal and then remove them 
or make them very small for the actual shot. You may be able to use a 
color of tape that is close to the color of the floor surface. If the mark is 
small enough, the camera may not pick it up in the shot, but the actor 
should still be able to see it if necessary. If you are working outside 
or on a surface where you cannot place tape marks, use anything that 
is handy, such as leaves, sticks, twigs, rocks, and so on. Ideally, when 
working outside, you would use something that would blend in with 
the surroundings and not look like an actor's mark. When working on 
pavement or concrete, many assistants use a piece of chalk to make the 
marks for the actor. Just remember to remove any marks before shoot- 
ing so that they are not visible on film. I once worked on a television 
series, and in one episode a scene required two characters to meet up 
with each other on the street. The 2nd AC placed a large chalk mark 
on the pavement for each actor. Unfortunately, when it came time to 
film the shot, nobody said anything about the marks; they were not 
removed before shooting and were clearly visible in the finished show. 

If more than one actor is in the scene, each actor's marks should 
be a different color if possible. This makes it easier and less confusing 
for each actor. When ordering the expendables you would order dif- 
ferent colors of paper tape for this purpose. The most common type of 
mark used is the T mark, shaped like the letter T and measuring 3- to 
5-in. wide by 3- to 5-in. high. A T mark is placed with the top portion 
of the T just in front of the actor's toes and the center portion extend- 
ing between the actor's feet (see Figure 3.28). Often when the actor has 
to stop at a very precise spot, a sandbag will be placed on the ground 
at the spot so that when the actor touches the sandbag he or she is in 
the correct place. 
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Figure 3.28 

Example of a T mark. 


Another type of mark is the toe mark. These are usually 3- or 
4-in. long strips of tape placed at the end of each actor's foot (see 
Figure 3.29). 



Figure 3.29 

Example of toe marks. 


A variation of the toe mark is the V mark. It consists of two strips 
of tape placed at each actor's foot in the shape of the letter V (see 
Figure 3.30). 
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Figure 3.30 

Example of a V mark. 



One final and more precise form of mark is a box created with 
tape that is placed completely around the actor's feet (see Figure 3.31). 


Figure 3.31 Example of a 
box mark. 



In addition to marking actors, the 2nd AC often works with the 
DP and Director while they are discussing the upcoming shots. Often 
the DP and Director will walk around the set trying to determine cam- 
era placement and lens choice for upcoming shots. During this pro- 
cess the 2nd AC will place tape marks on the floor and mark them to 
indicate the direction that the camera is pointing and the focal length 
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of the lens. When it comes time to place the camera for the shot, the 
DP and Director have a general reference point. 


Slates 


The slate is used to identify the pertinent information for each scene 
shot during the production. There are two basic types of slates: sync 
and insert. The sync slate is used any time you are recording sound. 
The top part of the slate contains two pieces of wood painted with 
diagonal black and white lines. The top piece of wood is hinged to 
the bottom piece of wood, which is attached to the slate. These pieces 
of wood, along with the slate, are sometimes referred to as the clap- 
per. Some assistants use a sync slate that has the clapper part that is 
painted with different color stripes that often correspond to the colors 
of a typical color chart on most film sets. The type of slate and clapper 
is up to the individual Camera Assistant. An example of a sync slate is 
shown in Figure 3.32. 



PROD. 

ROLL 

SCENE 

TAKE 

DIRECTOR 
CAMERA 

DATE 

DAY/NIGHT 
INT/EXT 


Figure 3.32 

Sync slate. 


Another type of sync slate is the timecode or electronic slate. 
These types of slates are becoming more common because so much 
that we film these days is being edited on computers. When using the 
timecode slate there is a very precise electronic clock installed in the 
sound recorder and often in the camera, although it is not necessary 
in the camera. These clocks produce a signal that is recorded on the 
edge of the sound magnetic tape and on the film. The slate contains a 
digital readout display showing hours, minutes, seconds, and frames. 
When the sticks of the slate are clapped together, the display freezes 
momentarily and the image is recorded on film. This precise time 
information is recorded on the soundtrack, and in the editing process 
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it is a simple matter of matching up the sound with the picture that 
has the same timecode information. These timecode slates have been 
used quite extensively on music videos over the years but are becom- 
ing more and more prevalent on features, television shows, and com- 
mercials as well (see Figure 3.33). 


P 


pp. p u u p 


Figure 3.33 

Timecode slate. (Courtesy of 
Denecke Inc.) 



The insert slate is usually a much smaller version of the sync 
slate, and it does not contain the wooden clappers. It is often used 
when shooting MOS shots or, as the name implies, when shooting 
inserts. The sync slate may be used for inserts or MOS shots without 
clapping the sticks together. There are a few different styles of the 
insert slate, and one example is shown in Figure 3.34. 


Figure 3.34 

Insert slate. 


DATE 

UNIT 

CAMERA 
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The information written on the sync and insert slate is usually 
as follows: production title, Director, Cameraman (DP), roll number, 
scene number, take number, int/ext, day/nite, and the date. Often when 
using more than one camera, a separate slate is designated for each 
camera. In this case, the slate would also have the camera letter writ- 
ten on it so that the Editor can easily distinguish which camera pho- 
tographed the particular shot. When using the insert slate, the unit 
number and the production number may also be placed on the slate. 
The production title is the working title of the film during shooting. 
The Director is the name of the person who is directing the film. On the 
slate, place the first initial and last name of the Director. Place the first 
initial and the last name of the DP on the slate in the space labeled 
CAMERA. The roll number refers to the camera roll number that is 
being shot at the time. Get the scene and take numbers, which cor- 
respond to the scene in the script that is being filmed, from the Script 
Supervisor. "INT" means that you are filming on an interior set, and 
"EXT" refers to an exterior set. "DAY/NITE" refers to the time of day 
that the scene takes place. The date is the month, day, and year that 
you are filming. Much of this basic information may be placed on the 
slate using stick-on vinyl lettering or a label made with a laminated 
label maker that can be purchased from any office supply store. If you 
don't have the stick-on letters or label maker, you may simply write 
this information on a piece of l-in.-wide white camera tape and place 
it on the slate. The information that is continually changing, such as 
the roll, scene, and take numbers, would usually be written on the 
slate by using some type of erasable marker. The most commonly used 
slates are made of a material that allows you to use a dry-erase marker 
to record the information. 

Before each shot, check with the Script Supervisor for the scene 
number and take number. Always write the numbers clearly on the 
slate to make it easier for the Editor to read. When shooting a por- 
tion of a scene or a pick-up of action within a scene, a letter is usu- 
ally added to the scene number. For example, if you are shooting 
scene number 15 and are doing only a small part of the scene, the 
scene number may be written as 15 A, 15B, 15C, and so on. The Script 
Supervisor will tell you when to add a letter to the scene number and 
when to change scene numbers. Some letters that are not usually used 
for slating scene numbers are I, □, Q, S, and Z, which can resemble 
numbers when written hurriedly. The letter I resembles the number 
one, O and Q resemble the number zero, S resembles the number five, 
and Z resembles the number two. Check with the Script Supervisor to 
find out which letters not to use when slating scenes. 

In Britain it is common practice to not use scene numbers on 
the slate as is done in the United States. Instead, they are written as 
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shot numbers, and the first shot on the first day of filming is shot 
number 1. The next is shot 2, then shot 3, and so on. Each shot would 
still be broken down into different takes if a particular shot is done 
more than once. 

When using more than one camera, the roll number would be a 
combination of the camera letter and the number of the roll of film, 
for example, roll number A-l, A-2, A-3, B-l, B-2, and so on. If only 
one camera is used, the assistant may still use the A prefix for all roll 
numbers to avoid any confusion by the Editors. If more than one cam- 
era is used, it is recommended that you have a separate slate for each 
camera, and mark the lettering on each slate in a different color to 
distinguish one slate and camera from the other. For example, when 
using two cameras, the A camera slate may be labeled in red letters 
and the B camera slate in blue letters. 


Slating Procedures 

During shooting, the 2nd AC is responsible for slating each shot, 
whether it is sound (sync) or silent (MOS). Remember to obtain the 
correct scene and take number from the Script Supervisor. The Sound 
Mixer also needs to know the scene and take number and usually 
preslates the shot, which means that the Sound Mixer starts the sound 
recorder and speaks into the microphone, calling out the scene and 
take number before rolling for the shot. When it is time to roll the 
shot, the recorder is ready to go. 

Based on my experience on the many productions that I have 
worked on, the standard procedure for rolling the shot and slating a 
sound take is as follows. Usually the Assistant Director calls for quiet 
on the set and then for sound to roll. When the recorder is turned on 
and has reached the proper speed, the Sound Mixer calls out "SPEED." 
At this time the Camera Operator or 1st AC turns on the camera. When 
the camera reaches the proper speed, the operator or assistant calls out 
"SPEED," or "MARKER," or some other command to indicate that the 
camera is running. Now the 2nd AC, who has been waiting patiently in 
front of the camera, usually calls out "MARKER," and claps the sticks 
together. While waiting for the camera to be turned on and to reach 
speed, the 2nd AC should be holding the slate in the shot with the 
clapper sticks held open at approximately a 45-degree angle to each 
other. After "MARKER" is called, the 2nd AC claps the sticks together, 
holds them still for a brief moment, and then quickly exits the frame. 

With the timecode slate, holding the sticks open allows the time- 
code to run freely. When the sticks are clapped together, the timecode 
freezes on the display for a brief moment. It is important to hold the 
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slate still for a couple of seconds after slating so that the numbers on 
the display can be read clearly. After the timecode numbers appear, 
the date appears before the slate goes blank. This additional infor- 
mation on the slate also helps to keep the shots better organized in 
postproduction. 

It is quite common for the Sound Mixer to wait about 5 seconds 
after rolling with timecode before calling out "SPEED." This is called 
prerolling and is important for syncing the dailies in postproduction 
because it often takes around 5 seconds for the timecode equipment, 
both sound recorder and timecode cameras, to lock when they are roll- 
ing. Without allowing the preroll, the Editor may be unable to sync the 
footage because the camera and sound device were not running in sync. 

It is the responsibility of the Camera Operator to frame the slate 
properly, but the 2nd AC should know approximately where to place 
it so that the Camera Operator does not have to move the camera to 
photograph the slate. Position the slate in such a way that it is not too 
big or too small in the frame. A general rule for positioning the slate 
in front of the camera so that it can clearly be seen is as follows: For 
35mm film, hold the slate 1 ft from the camera for every 10mm in 
focal length. For example, with a 50 mm lens the slate should be held 
5 ft away; for 25mm, 2% ft; for 100mm, 10 ft; and so on. For 16mm 
film, hold the slate 2 ft from the camera for every 10 mm in focal 
length. For example, with a 50mm lens the slate should be held 10 ft 
away. It is not necessary to measure this distance, only to approximate 
it so the slate fills up the frame. The slate should also be well lit so 
that the information on it can be read clearly. When filming in a dark 
set, use your small flashlight to illuminate the slate or possibly have 
an electrician set up a small light that is turned on for the slate and 
then turned off before the action of the scene begins. It is also a good 
idea to tilt the slate slightly forward to eliminate any reflections from 
lights on the slate. The 1st AC should adjust the focus for the slate so 
that it is easy to read and not blurry and out of focus, and may also 
briefly open the f-stop if necessary to photograph the slate properly. 
When the slate has been photographed, the focus and f-stop will be 
shifted back to the correct position for the scene. It is quite common 
for the Operator and 1st AC to call out "SET" after slating to indicate 
that they are ready for the Director to call "ACTION." 

When clapping the sticks together, remember to hold the slate 
perfectly still. Many assistants who are new at slating will move the 
slate in a downward motion when clapping the sticks. This causes 
a blurred image, making it difficult for the Editor to read the slate. 
Another good practice to follow is to never cross the frame after slating, 
if possible. If you slate from the right, then exit to the right; if you 
slate from the left, then exit to the left. This is a courtesy to the actors 
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as well as the Camera Operator. Sometimes it may not be possible to 
do this because of lights, C-stands, set walls, furnishings, or actors 
preparing to enter the shot. Be sure to watch where you go after a shot. 
Many times a shot is ruined because the 2nd AC does not watch where 
he or she moves after slating the shot and ends up standing in front 
of a light, causing a shadow on the actor, or moves in the way of the 
dolly. In any event, know your escape route after slating and be sure 
that others are aware as well. If there is simply no other place for you 
to go, then crouch down below the camera until the shot is complete. 
I have had to do this on more than one occasion. Just be sure it's not 
in front of the dolly when there is a dolly move planned or else every- 
one will be surprised. 

When slating a close-up shot of the actor, it is often necessary 
to hold the slate very close to the actor's face. Don't clap the sticks so 
loudly that you startle the actor and ruin his or her concentration. The 
sound microphones are very sensitive, and for a close-up shot they 
are usually very close to the actor, so a light clap is sufficient. Often 
the slate will not be framed properly, or it may be missed completely 
by the Camera Operator, and the Camera Operator will call for second 
sticks or a second marker. When this happens, insert the slate quickly 
into the shot, and when the Camera Operator tells you that it is framed 
properly, call out "SECOND STICKS" or "SECOND MARKER" before 
clapping the sticks together. Whenever you do second sticks, be sure 
to note it in the Remarks column of the camera report. 

There are also situations in which it is not possible or practical 
to clap the slate at the beginning of the scene. When this happens, 
you do what is called a tail slate. The tail slate is clapped the same 
way as a head slate, the only difference being that the slate is held 
upside down in the frame and is photographed at the end of the scene. 
In some instances, for example, when you are working with inexperi- 
enced actors, it may be advisable to tail slate the shot so that you don't 
distract or upset the actor who may be trying to get into character or 
remember his or her lines (see Figure 3.35). If you know before the 
shot that you will be doing a tail slate, you should record an identi- 
fication slate at the beginning of the shot by holding the slate closed 
in front of the lens and run the camera for a few seconds. Be sure that 
all of the proper information for the shot is on the slate, such as the 
roll, scene, and take numbers. This will allow the Editor to see the 
information for the shot at the beginning of the take. Tell the Sound 
Mixer whenever you are doing a tail slate. When the Director calls 
"CUT," the sound and camera will continue to roll normally, at which 
point the 2nd AC calls out "TAIL SLATE" and inserts the slate into the 
frame, upside down, before clapping the sticks together. Always make 
note of a tail slate in the Remarks column of the camera report. 
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Figure 3.35 

A tail slate is always held 
upside down at the end of 
the shot. 


If you use two cameras on a production and they will be rolling 
together, there are two ways that you may slate the scene: separate slates 
or a common slate. When doing separate slates, each camera is slated 
individually, using the correct slate for each camera. When sound and 
cameras are rolling, the cameras are slated in order. Each slate is held 
in front of its respective camera. The 2nd AC slates the A camera first, 
then the B camera, then the C camera, and so on. When doing separate 
slates, the 2nd AC calls out the camera letter before clapping the sticks. 
For example, when using two cameras labeled A and B, the 2nd AC calls 
"A camera marker" before slating the A camera, and then "B camera 
marker" before slating the B camera. When doing a common slate, pho- 
tograph an identification slate before the shot, showing the correct roll, 
scene, and take numbers for each camera. When sound and cameras are 
rolling, you would then use only one slate, and it is held so that the back 
of the slate is facing both cameras. The 2nd AC calls out "A and B cam- 
eras, common marker," before clapping the sticks together. Many 2nd 
ACs have a large set of clapper sticks that are used when doing common 
slates. These larger sticks are easier to see, and tell the Editor that it is a 
common slate for more than one camera. 

There are a number of ways that you may slate an MOS shot. 
Because there is no sound for an MOS shot, you want to be sure that 
the Editor knows that the sticks have not been clapped. The most obvi- 
ous way to do this is to hold the slate with the sticks closed and your 
hand over them. Many assistants hold the sticks in an open position 
with their hand in between the two sticks to indicate that they have 
not or cannot be clapped together. In any case, when slating an MOS 
shot, be sure to indicate it clearly on the slate and also on the camera 
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report. When slating MOS shots, be sure to do it the same each time so 
that you don't confuse the Editor or Assistant Editor. If they ask you 
to slate an MOS shot a particular way, you should always honor their 
wishes. It is important to maintain peace and harmony among your 
fellow crew members. 

Properly slating a shot is important, and many beginners don't 
realize the importance of doing it correctly or even doing it at all. 
During postproduction the Assistant Editor is responsible for syncing 
up the film dailies, and he or she must be able to read the slate so that 
it can be placed within the film in the proper place. If the informa- 
tion on the slates, including the scene and take information, cannot be 
read, the Assistant Editor's job becomes much more difficult and time 
consuming. 

Changing Lenses, Filters, and Magazines 

Change or add any piece of equipment on the camera as quickly as 
possible. The usual procedure for changing anything on the camera is 
as follows. When the DP or Camera Operator requests a piece of equip- 
ment, the 1st AC repeats it back to the DP or Operator and also tells 
the 2nd AC. While the 2nd AC obtains the new item from the case, the 
1st AC removes the old item from the camera and prepares the camera 
to accept the new item. When the 2nd AC brings the new item to the 
camera, it is exchanged for the old item with the 1st AC. While the 
1st AC places the new item on the camera, the 2nd AC places the old 
item back in the case. Whenever the DP or 1st AC calls out a piece of 
equipment to you, it should always be repeated back so that he or she 
is sure that you heard it and heard it correctly. 

Before handing a new lens to the 1st AC, set the aperture to its 
widest opening. If it is a zoom lens, set it to the widest angle focal 
length. And finally, set the focus to infinity. Whenever handing off any 
piece of equipment to each other, it is a good idea to call out "GOT IT" 
or some other verbal signal as an indication to the other assistant that 
it is all right to let go of the item. This is especially important when 
exchanging lenses. Many times lenses or filters are dropped and dam- 
aged because one assistant released his or her grip on the item before 
the other assistant had a firm hold on it. 

Also, remember never to leave an equipment case open when 
you are away from it. If a case is in use you should lock at least one 
of the latches. This makes it easier to open when you have to go back 
into the case. Any case that is not in use should have both latches 
secured. This is a good safety habit to get into because if you leave the 
case unlatched and someone tries to pick it up and move it while you 
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are away from it, the contents could spill out and become damaged. If 
this did happen, it would be blamed on the person who left the case 
unlatched and not the person who tried to pick it up and move it. You 
never know when the Gaffer or Key Grip might suddenly decide to 
place a light or C-stand exactly where your cases are. If you close and 
secure at least one of the latches of the cases, you can be confident 
that even if somebody else moves the case, the contents will be safe. 

Always check lenses and filters for scratches and dirt or dust 
before handing them to the 1st AC. Tell the 1st AC if the lens or filter 
needs to be cleaned when handing it to him or her. When the DP or 
Camera Operator has approved the new item, it then may be removed 
and cleaned by either assistant. When changing from a prime lens to 
a zoom lens or from a zoom lens to a prime lens, you should bring 
both lens cases to the camera to make the change quicker and easier. 
When the change has been completed, you may then return both cases 
to the cart or storage area. Also, when changing lenses you may have 
to change the lens support rods and support brackets because of the 
physical size or weight of the lens. When bringing the lens from the 
case, the 2nd AC should remember to bring the appropriate lens sup- 
port rods and support brackets when required. 

When changing magazines and before handing the new maga- 
zine to the 1st AC, write the new roll number on the identification 
label, remove the camera report from the magazine, and place it on the 
back of the slate or on the clipboard. If the magazine contains a short 
end, remind the 1st AC of this and tell him or her to place the small 
reminder tape next to the footage counter. Whenever possible, never 
hand a new magazine to the 1st AC without first writing the new roll 
number on the identification label. 


Using a Video Tap and Monitor 

Today most productions use a video tap incorporated into the film 
camera so that the Director can view the shot on a monitor while it 
is being filmed. During the camera prep, all of the needed accessories 
and cables should have been obtained for the video system. During 
each shooting day, the camera is moved to many different locations 
and sets for the various shots. Whenever the camera is to be moved, 
the 1st AC usually disconnects the video cable from the camera. It is 
usually the responsibility of the 2nd AC to be sure that the monitor is 
moved along with the camera, set up, and connected for each shot. On 
some productions, a separate person, such as a Production Assistant 
or a Camera Trainee, may be responsible for moving and setting up the 
monitor for each shot. Just be sure that whenever the camera moves, 
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the monitor moves along with it as quickly as possible and is con- 
nected to the camera for the Director and other production personnel 
to view the shot. 


Preparing Exposed Film for Delivery to the Lab 

At the end of each shooting day, it is customary to send all film that 
has been shot to the lab for processing. As I mentioned in the sec- 
tion on unloading magazines, all exposed cans of film should have 
the proper identification label on them, along with the top copy of 
the camera report. This assists the lab so that it knows which shots to 
print and what, if any, special instructions need to be followed dur- 
ing the developing process. Check with the Script Supervisor regard- 
ing the circled or printed takes. The best time to check with the Script 
Supervisor is at the time you place a new magazine on the camera. 
When you take the old magazine off the camera, give the camera 
report for that roll to the Script Supervisor, who will check to ensure 
that the correct takes are circled, and then return it to you. Total up 
the amounts and write the G, NG, W, SE, and T on the camera report. 

You should also place an additional piece of tape on the can, 
with the developing instructions to the lab printed on it. Some exam- 
ples of specific developing instructions include: develop normal — prep 
for video transfer, develop normal — one-light print, push one stop, 
develop only — no work print. There are many other types of develop- 
ing instructions that may be used (see Figures 3.36 and 3.37). Be sure 


DEVELOP NORMAL- 
PREP FOR VIDEO TRANSFER 


DEVELOP NORMAL— 
ONE-LIGHT PRINT 


PUSH ONE STOP 


Figure 3.36 

Examples of developing instruction 
labels. 


DEVELOP ONLY- 
NO WORK PRINT 
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Figure 3.37 Magazine identification label and 
developing instructions label on exposed film can. 


to check with the DP before sending any film to the lab to be sure that 
you have included all the developing and processing instructions. 

In place of, or in addition to, the magazine identification label and 
developing instructions label, some assistants may use a preprinted 
label that is filled in with the appropriate information and placed on the 
exposed film can. This label may look like the one shown in Figure 3.38. 
See Appendix C for a custom Film Can label that you may use for labe- 
ling exposed cans of film. This label may be downloaded from the com- 
panion web site of this book for your personal use. 

When sending the film to the lab, it is common for the 2nd AC 
to prepare a purchase order form that details the specific developing 
instructions for that day's filming. Some production companies use 
their own purchase order form, and some laboratories have their own 
form that they require you to use. An example of a standard laboratory 
purchase order can be seen in Figure 3.39. In addition, I have created 
an all-purpose Purchase Order (PO) form that can be seen in Appendix 
C and is also available for downloading on the companion web site to 
this book. 

The information on the purchase order (PO) should include com- 
plete contact information for the production company. This includes 
name, address, telephone number, and contact person. The title of the 
production and production number should be clearly indicated on 
the PO. The PO should list the total number of cans being sent to the 
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Laboratory 

Date 

Prod # 


Prod. Co. 

Prod. Title 

Exposed Footage 



Film Type 



Camera 

Mag # 

Roll # 

|] Process Normal 

H One-Light Print 

H Best-Light Print 

|] Prep for Transfer 

J Time to Grayscale 

H Timed Work Print 

~2 Time to These Lights 



H Other 





Figure 3.38 Example of a blank film can label. 


lab, total footage, roll numbers and the film type, format (16mm or 
35mm), and whether it is color or black-and-white film. The type of 
processing (normal, prep for video transfer, one-light work print, etc.) 
and any special instructions should be listed on the PO as well. Many 
assistants will prepare a separate PO for any special or unusual devel- 
oping instructions such as pushing, pulling, skip bleach, or forced 
processing a roll or rolls of film. One copy of the PO is sent to the lab 
with the film. Each film can should have a copy of the camera report 
for that roll attached to the can. A copy of the PO should be given to 
the production office, and the camera department should always keep 
a copy. 

Send the exposed film to the lab as soon as possible. Each lab usu- 
ally has a specific cutoff time each day for when the film must be deliv- 
ered for it to be ready the following day. As a 2nd AC you should know 
the cutoff times for the lab you are using. Until the exposed film is 
ready to be sent, keep it in a cool, dry place away from direct sunlight 
and away from any raw stock so that it does not get loaded by mistake. 
See the Storage and Care of Motion Picture Film section in this chap- 
ter, for information on the proper care and storage of film stock. When 
you are ready to send the film, it is common for the assistant to stack 
the cans four or five high and tape them together. You should invert the 
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City: 


□ COD □ Prepaid 


Figure 3.39 Example of a film laboratory purchase order. (Courtesy of 
Foto-Kem Industries, Inc.) 


top can so that you do not tape over the attached camera report. If the 
film is to be shipped, place it in a sturdy corrugated-cardboard ship- 
ping box, and fill any unused space with crumpled newspaper or other 
packing material to prevent the cans from moving around during ship- 
ping. If the film is to be shipped, label the box on all sides "EXPOSED 
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FILM— KEEP FROM RADIATION" or "EXPOSED FILM— DO NOT X- 
RAY." See Appendix C for a Custom Shipping Label that you may use 
for labeling shipping cartons of exposed cans of film. This label may 
be downloaded from the companion web site of this book for your per- 
sonal use. 


Shipping Film (Exposed and Unexposed) 

If you will be filming on a distant location that requires you to ship 
film to the laboratory, it is best to make arrangements with one of the 
professional shippers such as DHL, Federal Express, or UPS. This is 
usually handled by the Production Manager or Production Coordinator 
of the show. Most of these companies use their own planes for ship- 
ping and usually do not use any type of X-ray equipment to scan pack- 
ages being shipped within the United States. If you are planning to 
ship your film with any commercial shipping company, you should 
have the production office check with them before shipping to ensure 
that your film will not be X-rayed and will be transported safely. 

Be aware that if you package your film for shipping and ship it 
as freight on a passenger airline, it will be subject to the same high- 
intensity X-ray machines that checked baggage goes through. In any 
event, any time you ship motion picture film, you should always label 
all sides of the shipping carton with the following warning: "DO NOT 
X-RAY, MOTION PICTURE FILM." 

Film, X-Rays, and Carrying Film on Planes 

Be especially careful when transporting film on a plane. Although 
some of the X-ray equipment used to check baggage emits a very low- 
level dose of radiation, it can still cause a fogging on the film. Many 
airports are currently using a new type of X-ray equipment to examine 
luggage that is checked in at the ticket counter. This equipment uses a 
more intense X-ray beam that will cause fog damage to any exposed or 
unexposed film stock. It is not recommended to hand carry film when 
traveling by plane, but if you must do so, you should request that it 
be inspected by hand. You must have your changing bag or changing 
tent available because the security officer will want to open some of 
the cans to ensure that it is indeed film inside of them. Unfortunately, 
this is very time consuming and inconvenient, but it is still worth the 
time to avoid having fogged film. If you do plan to hand carry any film 
on a plane, the Producer or Production Manager should contact the 
security people at the airport well in advance and ask how they would 
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like you to handle the situation. Ask if they would be willing to con- 
duct a manual inspection of the packages that contain the film. If not, 
the only alternative may be to ship the film using one of the standard 
commercial shipping companies mentioned previously. 

Ordering Additional Film Stock 

When you have completed filling out the daily film inventory forms at 
the end of each shooting day, be sure you have enough film on hand to 
continue filming. As the film inventory gets low, notify the production 
office that you need additional film stock. A good rule to follow is to 
have at least enough film on hand for 2 or 3 days of filming. Of course, 
if it is the last day of filming, you probably will not need to order any 
additional film stock. Be especially aware of holidays and weekends 
during the shooting schedule because you will not be able to order 
film on these days. Also be aware of where the film is being sent from. 
If you are filming on the East Coast of the United States and the film 
is being shipped from the West Coast, be sure to allow enough time 
for the film to arrive. Whenever you receive any additional film stock, 
remember to record the amounts on the daily film inventory form. If 
possible, obtain a copy of the packing list that came with the film so 
that you have proof of how much was sent. 

On larger shows, the production office often keeps a reserve sup- 
ply of film at the office and only sends what is needed on set for a few 
days at a time. Be sure that you are aware of how much and what type 
of film the production office has in reserve supply. You should keep 
an inventory, starting with the amount at the start of production, and 
as the office sends you film from this reserve, you should subtract that 
amount from your current inventory balance. This inventory should 
be separate from your daily inventory form that is filled out each day 
after filming. If the office orders more film from the manufacturer for 
their reserve supply, this additional amount should be communicated 
to the 2nd AC so that the inventory totals can be adjusted accordingly. 
Keeping a separate record of film inventory from the production office 
often allows you to double check amounts if there is a question later 
on. The more detailed and accurate your records, the fewer problems 
you should have at the conclusion of the production. 

When ordering additional film stock, be sure to double check 
with the DP regarding the type of film he or she wants. If you have 
been using the same film stock throughout the production, it may not 
be necessary to check. But if you have been using many different film 
stocks, checking with the DP will most often ensure that you have 
the correct film on hand. You should look at any advance shooting 
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schedules so that you know what scenes are coming up and plan 
accordingly. If there are any scenes that are quite long, you will want 
to have plenty of 1000-ft loads on hand. If the DP indicates there will 
be handheld or Steadicam shots, you will want to have plenty of 400-ft 
loads. If upcoming scenes require multiple cameras, you must have 
plenty of film on hand for each camera. By keeping a constant check 
on the film inventory and looking at upcoming schedules or shot lists, 
you will eliminate a lot of problems later on. Nothing is worse than 
running out of film at a critical time during production because the 
assistant didn't look ahead and plan properly. Appendix C contains a 
Film Stock Request form that can be used when requesting additional 
film stock from the production office. Like other forms, this form can 
also be found on the companion web site for this book. 

Many times the 2nd AC will make identification labels for the 
magazines each time a new supply of film is received. This saves time 
later when you are rushing to load magazines. Write the basic infor- 
mation on the labels and place a label on each film can. Each time 
a magazine is loaded, remove the label from the can and place it on 
the magazine, and fill in the remainder of the information. When the 
magazine is then placed on the camera, be sure to write in the roll 
number. 

Storage and Care of Motion Picture Film 

All motion picture films are manufactured to very high-quality stand- 
ards, and the proper storage and handling of these films are important. 
Motion picture films are sensitive to heat, moisture, and radiation. 
The following information is based on the recommendations of both 
Eastman Kodak and Fujifilm, the two manufacturers of all currently 
used motion picture film. 

For short-term storage of less than six months, original cans of 
unopened raw stock should be kept at a temperature of 55°F or lower 
and at a humidity level below 60 percent. For long-term storage of more 
than six months, film should be kept at a temperature of between 0°F 
and — 10°F and at a humidity level below 60 percent. In addition, film 
should be kept away from any chemicals or fumes that could cause 
contamination of the emulsion layers. It should not be stored near any 
exhaust or heating pipes or in direct sunlight. All film stock should 
also be kept away from any exposure to radiation. When removing any 
film stock from cold storage, it must be allowed to properly warm up 
before the can is opened. Failure to allow the film to reach the proper 
temperature before opening the can will cause condensation to form 
on the film, resulting in spots in your photographic image. Never open 
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a film can immediately after removing it from cold storage. Film 
should be allowed to warm up slowly, and you should never try to 
rush the warming-up process. I once had a film student place a couple 
of cans of film under a 2000-watt light in an attempt to warm up the 
film faster. This is not recommended, and I would never do it under 
any circumstances. Table 3.4 lists the recommended warm-up times for 
motion picture films as recommended by Eastman Kodak. 


Table 3.4 Recommended Warm-up Time 
for Sealed Cans of Motion Picture Film 


Film Format 

Warm-Up Time 

16mm 


35 mm 

3-5 hr 


After exposure, film should be unloaded from the magazines 
as soon as possible, placed in a black bag and film can, and properly 
sealed with camera tape in preparation for delivery to the lab. All cans 
of exposed film should be sent to the lab as soon as possible. If there 
is any reason that exposed film cannot be sent to the lab within a rea- 
sonable amount of time, it should be stored according to the recom- 
mendations for unexposed film. 

Film Inventory and Record of Film Shot 

Throughout the production you will shoot a large amount of film as 
well as receive shipments of film stock. You should have a supply of 
daily film inventory forms so that you may keep an inventory of all 
film stock received and shot. In most cases, the production company 
needs an inventory of each different film stock, as well as a grand total 
for all film stocks combined. For example, if you are using Eastman 
Kodak Color Negative 5218 and 5274 on your production, you may 
have three separate totals for the film inventory, one for 5218, one 
for 5274, and one for the combined total of both. When keeping the 
inventory, you may use a standard inventory form or make up one 
of your own. A large part of the production's budget is spent on film 
stock, and it is important to keep accurate records in case there are 
any questions during the production. I was once hired on a show and 
was told that the previous Camera Assistants had been caught steal- 
ing film stock, so it was important to keep proper records that would 
be periodically reviewed for accuracy. Examples of two different types 
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of daily film inventory forms can be found in Figures 3.40 and 3.41. 
These are only two examples of some of the inventory forms I have 
used during my career. There are other styles out there, and you may 
design your own based on what works best for you. These two forms 
can also be found in Appendix C and are also available for download- 
ing on the companion web site to this book. 


DAILY FILM INVENTORY Page* 

ot 

Prod. Co.: Day #: Date: 


Prod. Title: Prod. »: 

Laboratory: 

Film Type: 

LOADED 

ROLL* 

GOOD 

NG 

WASTE 

TOTAL 

SE 

FILM ON HAND 








Previous 









Today (4) 









Today H 









Total 

















400' Rolls 









1000' Rolls 









Short Ends 









Other 










TOTALS 

GOOD 

KIG 

WASTE 

TOTAL 

Comments: 

Today 






Previous (+) 






Total to Date 






Film Type: 

LOADED 

ROLL tt 

GOOD 

NG 

WASTE 

TOTAL 

SE 

FILM ON HAND 








Previous 









Today (+) 









Today (-) 









Total 

















400' Rolls 









1000' Rolls 









Short Ends 









Other 










TOTALS 

GOOD 

NG 

WASTE 

TOTAL 

Comments: 

Today 






Previous (+) 






Total to Date 










TOTAL FILM USE 

GOOD 


NG 


W 

USTE 


TOTAL 

TOTAL FILM ON HANO 

Today 





Previous 


Previous [+) 





Today (+) 


Total Id Date 





Today (-) 



Total 
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Figure 3.40 Daily film inventory form #1. 


122 THE CAMERA ASSISTANT'S MANUAL 


DAILY FILM INVENTORY Page # of 

Prod. Co.: Day #: Date: 

Prod. Tills: Prod. #: 

Laboratory: 



PI I ti/\ 

r \L-W] 

TYPE 

ROLL ft 

LOADED 

GOOD 

NO 
GOOD 

WASTE 

TOTAL 

SE 


























































































































































TOTALS 

LOADED 

GOOD 

MO 
GOOD 

WASTE 

TOTAL 

SE 

Today 







Previous [+) 
Total Lo Date 










I I 

Film on Hand ' Film Type 






TOTALS 

Previous Balance 







(+) Received Today 







(-) Used Today 







Total To Date 







□FI-2 ©DEE 


Figure 3.41 Daily film inventory form #2. 


At the end of each shooting day, after the equipment has been 
packed up and the film sent to the lab, the 2nd AC prepares a daily 
film inventory form that contains the following information: film 
received; each roll number shot; a breakdown of G, NG, W, SE, and T 
for each roll; film on hand at the end of the day; totals for each day; 
and a running total for the entire production. Be careful when total- 
ing up these numbers because it is important to the production office 
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to account for every foot of film used on the production. It is easy at 
the end of a long shooting day to make a mistake in calculations, so be 
sure to use a calculator. If you have time I recommend checking your 
figures from the previous day's shoot each morning. You will be more 
awake and refreshed after a good night's sleep and better able to catch 
any small errors in arithmetic. 

When these reports have been filled out, give a copy to the pro- 
duction office along with copies of the camera reports for each roll. 
You should also keep a copy of any reports for the camera depart- 
ment in case there are any questions later. I recommend taking all of 
the camera reports for a particular day and stapling them to the inven- 
tory form for that day. This way if there is ever any question later on, 
you will have everything for that day all together and will not have to 
search for it. When using more than one camera, keep separate totals 
for each camera, as well as combined totals for all cameras. 


Completing Film Inventory Forms 

The following example shows how to fill out the daily film inven- 
tory forms and how each day's totals relate to the next day's daily film 
inventory form. 

Example: You have been hired as the 2nd AC on a feature film. 
The film is called Claire of the Moon and is being produced by Demi 
Monde Productions. The Director is Nicole Conn, and the Director of 
Photography is Randy Sellars. The DP has decided to use two film stocks 
for this shoot, Eastman Kodak 5218 and 5274. He will be doing some 
handheld shots, so he will need 400-ft rolls in addition to 1000-ft rolls. 

On the first day of production, the following film stock is received: 

• Eastman Kodak 5274-148-0739 
5200 ft 

Four 1000-ft rolls 
Three 400-ft rolls 

• Eastman Kodak 5218-237-4862 
5400 ft 

Three 1000-ft rolls 
Six 400-ft rolls 

On the second day of production, the following film stock is received: 

• Eastman Kodak 5274-148-0739 
7000 ft 

Five 1000-ft rolls 
Five 400-ft rolls 
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• Eastman Kodak 5218-237-4862 
5000 ft 

Three 1000-ft rolls 
Five 400-ft rolls 

Figures 3.42 through 3.58 show the completed camera reports 
and completed daily film inventory forms for day 1 and day 2. So that 
you may become familiar with the different styles of camera reports 
and inventory forms, this example uses each of the styles for each day. 

On an actual production you would only use one camera report 
style from a single lab and one daily film inventory form and not mix 
them. I included the various styles to help you better understand how 
to complete the different styles of reports and forms. 


Co. Submitted By: Demi Monde Productions P.O. # 

Bill To: Demi Monde Productions 

Date Exposed: 

Picture Title: "Claire of the Moon" 

Loader: 

Director: N. Conn D P.: 

R. Sellars 


ROLL # 1 DBLACK& WHITE E3 COLOR 


EMUL.# 5274 — 148 0739 MAG# 10161 


DEVELOP FOOTAGE 400 

E3 NORMAL □ PUSH STOP(S) □ PULL STOP(S) 

FILM WORKPRINT □ PRINT ALL 03 PRINT CIRCLED TAKES 

VIDEO PREP & □ TRANSFER ALL □ TRANSFER CIRCLED TAKES 
TRANSFER TRANSFER AT fps □ EDGE # PUNCH 


SCENE NO. 

TAKE 

DIAL 

FEET 

SD 

REMARKS 

SCENE NO. 

TAKE 

DIAL 

FEET 

SD 

REMARKS 

32 

1 

80 

80 










(2) 

120 












160 










32 A 

1 

210 

50 











270 










32 B 


300 










32 C 

1 

320 

20 










(2) 

360 

to 















DEVELOP NORMAL 


G 

210 







1 - LITE PRINT 


NG 

150 











W 

40 


OUT AT 360 







T 

400 














Figure 3.42 Completed camera report for roll #1. 
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DATE CUSTOMER 

ORDER NUMBE 

R 

company Demi Monde Productions 


director N. Conn cameraman R. Sellars 

PRODUCTION NO 
MAGAZINE NUMBE 
TYPE Of FILM / EW 
PRINT CIRCLED Tfi 

or title "Claire of the Moon" 

R 10109 R 

DLL NUMBER 

2 

ulsion 5274-148-0 

400' 

KES ONLY: fx] ONE LITE □ TIMED 


SCENE NO. 

TAKE 

DIAL 

PRINT 

REMARKS 

32 C 


40 

40 




80 

40 


32 D 


150 

70 


36 

1 

170 





190 

20 



3 

200 



36 A 

1 

220 




—®- 

240 

20 



3 

260 





280 

20 


36 B 


350 

70 



2 

390 














OUT AT 390' 








DEVELOP NORMAL 




ONE LITE PRINT 

















G 280 





NG 110 





W 10 





T 400 







Figure 3.43 Completed camera report for roll #2. 


126 THE CAMERA ASSISTANT'S MANUAL 


Co. Sub. by: Demi Monde Productions Job #: 

Bill to: Demi Monde Productions 

Date Exposed: 

Pict. Title: 

'Claire of the Moon 1 ' 

Loader: 


Director: N. Conn 



D P.: R. Sellars 

ROLL # 3 

□ BLACK & WHITE 

S COLOR 

EMUL# 5218 — 237 4862 

MAG # 10146 

DEVELOP FOOTAGE 1000 

M NORMAL riPUSH STOPfSl PI PULL 

STOP(S) 

FILM WORKPRINT □ PRINT ALL 

[xj PRINT CIRCLED TAKES 

VIDEO PREP & □ TRANSFER ALL □ TRANSFER CIRCLED TAKES 
TRANSFER TRANSFER AT fps □ EDGE* PUNCH 









PRINT CIRCLED TAKES 

DCII ADIfC 

^ e 
1 6 

2 7 

3 8 

4 9 


79 

111 


(40) 

30 


30 
TO 

79 A 






110 

. MIL 

79 B 

0 





160 
1BO 

79 C 

20 





190 
110 

79 D 

30 





230 
260 

79 E 

(jo) 





2S0 
3M 

79 F 






310 
330 

94 


20 

(40) 



350 
370 

99 

60 

(80) 

50 

{70JL-. 


410 
470 







EE0 

na 







070 

- j — " 


OUT AT 670 





1 






DEVELOP NORMAL 





1 - 

LITE PRINT 









G. 430 







N.G. 240 







W. 0 







T. 670 







SE 330 


Figure 3.44 Completed camera report for roll #3. 
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DAILY FILI 

i/l 

od 

NVENTORY Page # 1 

of 1 

Prod. Co.: Demi Monde Pr 

uctiona Day#: 1 Date: 


Prod Title: Ciaire of the Moon Prod. #: 

Laboratory: 

Film Type: 5218 

LOADED 

ROLL # 

GOOD 

NO 

WASTE 

TOTAL 

SE 

FILM ON HAND 

1.000 

3 

430 

240 

0 

670 

330 

Previous 

o 








Today (+) 

5,400 
670 








Today (-) 








Total 

4,730 
















400' Rolls 

2.400 








1000' Rolls 

2,000 








Short Ends 

330 








Other 

0 









TOTALS 

GOOD 

NO 

WASTE 

TOTAL 

Comments: 

Today 

430 

240 

0 

670 


Previous (+) 

0 

0 

0 

0 


Total to Date 

430 

240 

0 

670 


Film Type: 527' 


LOADED 

ROLL # 

GOOD 

NG 

WASTE 

TOTAL 

SE 

FILM ON HAND 

400 

1 

210 

150 

40 

400 

0 

Previous 

0 

400 

2 

280 

110 

10 

400 

0 

Today (+) 

5,200 








Today (-) 

800 








Total 

4,400 
















400' Rolls 

400 








t000 ! Rolls 

4,000 








Short Encfs 

0 








Other 

0 









TOTALS 

GOOD 

NG 

WASTE 

TOTAL 

Comments: 

Today 

490 

260 

50 

800 


Previous (+) 

0 

0 

0 

□ 


Total to Date 

490 

260 

50 

BOO 


TOTAL FILM USE 

GOOD 

NG 

WASTE 

TOTAL 

TOTAL FILM ON HAND 

Today 

920 

600 

50 

1.470 

Previous 

0 

Previous (+) 

0 

0 

0 

0 

Today (+) 

10,600 

Total to Date 

920 

500 

50 

1,470 

Today (-) 

1,470 


Total 

9,130 

□ FM 3 DEE 


Figure 3.45 Completed daily film inventory form #1 for day 1. 
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DAILY FILM INVENTORY Page # 1 of 1 

Prod. Co.: Demi Monde Productions Day#: 1 Date; 

Prod. Title: Claire of the Moon Prod. #: 

Laboratory: 




FILM 
TYPE 

ROLL # 

LOADED 

GOOD 

NO GOOD 

WASTE 

TOTAL 

SE 

Dd. I *+ 

1 

Ann 

o 1 n 

1 Kft 

I DU 

40 

400 

0 

/ 

o 

£ 

Ann 


I IU 

10 

400 

0 

DdL IB 


1 nnn 



0 

670 

330 


































































































































TOTALS 

LOADED 

GOOD 

NO GOOD 

WASTE 

TOTAL 

SE 

Today 

1,800 

920 

500 

50 

1,470 

330 

Previous {+) 

0 

0 

0 

0 

0 

0 

Total to Date 

1.800 

920 

500 

50 

1,470 

330 

Film on Hand Film Type 

5218 

5274 




TOTALS 

Previous Balance 

0 

0 




0 

(+) Received Today 

5,400 

5.200 




10,600 

(-) Used Today 

670 

800 




1,470 

Total To Date 

4,730 

4,400 




9,130 

DFI-3 ©DEE 


Figure 3.46 Completed daily film inventory form #2 for day 1. 
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Co. Submitted By: Demi Monde Productions P.O. # 

Bill To: Demi Monde Productions 

Date Exposed: 

Picture Title: "Claire of the Moon" 

Loader: 

Director: N. Conn D.P.: 

R. Sellars 


ROLL* 4 DBLACK& WHITE [X] COLOR 


EMUL. # 5274 — 148 0739 MAG # 10149 


DEVELOP FOOTAGE 1000 

£3 NORMAL □ PUSH STOP(S) □ PULL STOP(S) 

FILM WORKPRINT □ PRINT ALL |3 PRINT CIRCLED TAKES 

VIDEO PREP & □ TRANSFER ALL □ TRANSFER CIRCLED TAKES 
TRANSFER TRANSFER AT fps □ EDGE* PUNCH 


SCENE NO. 

TAKE 

DIAL 

FEET 

SD 

REMARKS 

SCENE NO. 

TAKE 

DIAL 

FEET 

SD 

REMARKS 

24 

1 

70 

70 




3 

670 

40 




(2) 

160 




97 

(1) 

690 

» 




3 

200 

40 




2 

720 

30 




(4) 

240 




135 

CD 

780 




24 A 


290 





<2> 

830 





2 

340 

50 




3 

870 

40 




(3) 

400 

© 



146 

1 

910 

40 



10 

1 

430 

30 





940 





2 

450 

20 










3 

470 

20 




OUT AT 940 

G 

490 


(d) 

500 








A/G 

450 


5 

530 

30 








60 


<§> 

560 

00 



DEVELOP NORMAL 


T 

1000 

10A 

1 

600 

40 



ONE LITE PRINT 





<2> 

630 











Figure 3.47 Completed camera report for roll #4. 
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Co. Sub. by: Demi Monde Productions Job #: 


Bitl to: 


Demi Monde Productions 


Date Exposed: 


Pict Title: "Claire of the Moon- 


Loader: 


Director: N. Conn 


D.P.: R. Sellars 


ROLL # 5 


□BLACK & WHITE 


COLOR 


EMUL. # 527 'A — 148 0739 


MAG # 10161 


DEVELOP FOOTAGE 400 

M NORMAL □ PUSH STOP(S) □ PULL STOP{S) 


FILM WORKPRINT □ PRINT ALL 


PRINT CIRCLED TAKES 


VIDEO PREP & □ TRANSFER ALL □ TRANSFER CIRCLED TAKES 
TRANSFER TRANSFER AT fps □ EDGE # PUNCH 


SCENE # 


PRINT CIRCLED TAKES 


DEVELOP NORMAL 


REMARKS 



1 - LITE PRINT 


N.G. 
W. 


240 
150 
10 
400 


Figure 3.48 Completed camera report for roll #5. 
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Co. Submitted By: Demi Monde Productions P.O. # 

Bill To: Demi Monde Productions 

Date Exposed: 

Picture Title: "Claire of the Moon" 

Loader: 

Director: N. Conn D.P.: 

R. Sellars 


ROLL* 6 QBLACK & WHITE 

03 COLOR 

EMUL # 5218 — 237 4862 

MAG# 10014 

DEVELOP FOOTAGE 1000 

E>3 NORMAL □ PUSH STOP(S) □ PULL STOP(S) 

FILM WORKPRINT □ PRINT ALL 

[X] PRINT CIRCLED TAKES 

VIDEO PREP & □ TRANSFER ALL 
TRANSFER TRANSFER AT 

□ TRANSFER CIRCLED TAKES 
fps □ EDGE # PUNCH 


SCENE NO. 

TAKE 

DIAL 

FEET 

so 

REMARKS 

SCENE NO. 

TAKE 

DIAL 

FEET 

SD 

REMARKS 

5 

1 

20 

20 



57 

(2") 

810 

(40) 




2 

40 

20 




3 

850 

40 





130 

60) 




(!) 

920 

fro) 





200 











<§> 

280 

(go) 









5 A 

1 

300 

20 




OUT AT 920' 




(2) 

400 

(00) 









5 B 


440 

(40) 








2 

520 

80 










(2) 

550 

(30) 









12 

1 

590 

40 



DEVELOP NORMAL 







660 

(70) 



1 - LITE PRINT 



G 

680 



730 








NG 

240 


4 

750 

20 







W 

80 

57 


770 

® 







T 

1000 


Figure 3.49 Completed camera report for roll #6. 
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DATE 



CUSTOMER ORDER NUMBE 

roductions 

R 

company Demi Monde P 


director N. Conn 

cameraman r. Sellars 

PRODUCTION NO. OR Tl 

ri_E 
02 

"Claire of the Moon" 

MAGAZINE NUMBE 
TYPE OF FILM / EH 

R 1 

50 R 

DLL NUMBER 

362 

7 

ULSIC 

>N 
>NL 

5218-237^1) 


PRINT CIRCLED TAKES C 

f: H ONE LITE □ TIMED 

SCENE NO. 

TAKE 

nift i 

DIAL 

n □ imt 

PRINT 

REMARKS 

33 


1 

2 


30 





50 





& 


70 

20 






100 

30 


33 A 

1 

130 






170 

A O 

40 



33 B 



200 

30 



2 

220 




3 

240 





270 

30 



5 

290 



k 

~®_ 

320 

30 


33 C 

1 

360 







420 

60 


1 07 




490 

70 



Z 

520 




(3) 

580 

60 














OUT AT 970' 


























G 370 


DEVELOP NORMAL 


NG 210 


ONE LITE PRINT 


W 0 





T 580 





SE 420 


Figure 3.50 Completed camera report for roll #7. 
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DAILY FILM INVENTORY Page # 1 

Of 1 

Prod. Co.: Demi Monde Productions Day #: 2 Dale; 


Prod. Tilte: Claire of the Moon Prod, 8: 

Laboratory: 

FilmType: 5218 

LOADED 

ROLL* 

GOOD 

NG 

WASTE 

TOTAL 

SE 

FILM ON HAND 

1,000 

6 

680 

240 

80 

1,000 

0 

Previous 

4.730 

1,000 

7 

370 

210 

0 

580 

420 

Today (+) 

5,000 








Today [-) 

1,580 








Total 

8,150 
















400' Rolls 

4,400 








1000' Rolls 

3,000 








Short Ends 

750 








Olher 

0 









TOTALS 

GOOD 

NG 

WASTE 

TOTAL 

Comments: 

Today 

1.050 

450 

80 1,580 


Previous (+) 

430 

240 

0 670 


Total to Date 

1.480 

690 

80 

2,250 


Film Type: 5274 

I 


LOADED 

ROLL* 

GOOD 

NG 

WASTE 

TOTAL 

SE 

FILM ON HAND 

1.000 

4 

490 

450 

60 

1,000 

0 

Previous 

4.400 

400 

5 

?40 

150 

10 

400 

0 

Today (+) 

7,000 








Today i-j 

1.400 








Total 

10,000 
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Figure 3.51 Completed daily film inventory form #1 for day 2. 
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Figure 3.52 Completed daily film inventory form #2 for day 2. 


Using the information from the preceding camera reports and 
inventory forms, the following section breaks down the information 
and shows where it comes from for each style of daily film inventory 
form. In examples where information is to be transferred from one 
day's inventory form to the next day's form, I have included the sec- 
tion from each form for each day. 
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The following section refers to daily film inventory form #1 in 
Figure 3.53. 

• FILM TYPE: The type of film you are using: Kodak 7218, 7229, 
5245, 5277; Fuji 8632, 8552; etc. In this example you are using 
Eastman Kodak Color Negative 5218. 

• LOADED: The size of the roll of film loaded into the magazine. 
In this example it is a 1000-ft roll. 

• ROLL #: The camera roll number from the camera report. In this 
example you have roll number 3. 

• GOOD (G): The total of good or printed takes from the camera 
report for each roll. 

• NG (NO GOOD): The total of no good takes from the camera 
report for each roll. 

• WASTE (W): The amount of footage left over that cannot be 
called a short end. Less than 40 ft in 16 mm and less than 100 ft 
in 35 mm is considered to be waste. 

• TOTAL: The total of GOOD plus NO GOOD plus WASTE. 
GOOD + NO GOOD + WASTE = TOTAL. 

• SE: The amount of footage left over that is too large to be called 
waste. More than 40 ft in 16 mm and more than 100 ft in 35 mm is 
considered to be a short end. 
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Figure 3.53 Breakdown of information for daily film 
inventory form #1. 


The following section refers to daily film inventory form #1 in 
Figure 3.54. 

• TOTALS: The total amount of all roll numbers combined for each 
category: GOOD (G), NO GOOD (NG), WASTE (W), and TOTAL. 

• TODAY: The totals for all roll numbers shot today for each 
category: GOOD (G), NO GOOD (NG), WASTE (W), and TOTAL. In 
this example, for day #1, the total good for roll numbers 1 and 2 
combined is 490, total no good is 260, total waste is 50, and total 
is 800. 
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• PREVIOUS ( + ): The totals for all roll numbers shot previous to 
today, obtained from the previous day's report, from the section 
labeled Totals — To Date. In this example, for day #1, there are no 
previous amounts because it is the first day of filming. 

• TOTAL TO DATE: The combined total for all roll numbers shot 
today plus the totals for all roll numbers shot previous to today. 
These amounts are then written on the next day's daily inventory 
report in the section labeled Totals — Previous (+). 

Film on Hand: 

• PREVIOUS: The total amount of footage on hand at the start of 
the day for each film stock, obtained from the previous day's 
report, from the section labeled Film on Hand — Total. In this 
example, for day #1, you had no film on hand at the start of the 
day because it is the first day of filming, and on day #2 you had 
4400 ft on hand at the start of the day. This was the amount on 
hand at the end of day #1. 

• TODAY ( + ): The total amount of footage received today for each 
film stock. 

• TODAY (-): The total amount of footage shot today for each film 
stock. 

• TOTAL: The combined total of previous, plus footage received 
today, less footage shot today, for each film stock. 

• PREVIOUS + TODAY ( + ) - TODAY (-) = TOTAL: This is the 
total amount of footage on hand at the end of the shooting day. 
This amount is then written on the daily inventory report for the 
next day in the section labeled Film on Hand — Previous. 
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Figure 3.54 Breakdown of information for daily film 
inventory form #1. 

The following section refers to daily film inventory form #1 in 
Figure 3.55. 

Total Film Use — All Film Stocks 

• TOTALS: The total amount of all roll numbers, for all film stocks 
combined for each category: GOOD (G), NO GOOD (NG), WASTE 
(W), and TOTAL. 

• TODAY: The combined total for today only, for all film stocks 
for each category: GOOD (G), NO GOOD (NG), WASTE (W), and 
TOTAL. 
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• PREVIOUS (+): The combined total for all film types shot previous 
to today for each category: GOOD (G), NO GOOD (NG), WASTE 
(W), and TOTAL. This amount is obtained from the previous day's 
daily report form from the section labeled Total to Date. 

• TOTAL TO DATE: The combined total of all film stocks shot 
today plus the total of all film stocks shot previous to today. 
These amounts are then written on the next day's daily inventory 
report in the section labeled Totals — Previous (+). 

Total Film on Hand: 

• PREVIOUS: The combined total amount of footage on hand at the 
start of today for all film stocks, obtained from the previous day's 
report, from the section labeled Total. 

• TODAY (+): The combined total amount of footage received 
today for all film stocks. 

• TODAY (-): The combined total amount of footage shot today for 
all film stocks. 

• TOTAL: The combined total of previous footage, plus footage 
received today, less footage shot today for all film stocks. 

• PREVIOUS + TODAY ( + ) - TODAY (-) = TOTAL: This is the 
total amount of footage on hand at the end of the shooting day. 
This amount is then written on the daily inventory report for the 
next day in the section labeled Total Film on Hand — Previous. 
Remember, these figures are combined totals for all film stocks 
on hand during the production. 
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Figure 3.55 Breakdown of information for daily film inventory form #1. 
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The following section refers to daily film inventory form #2 in 
Figure 3.56. 

• FILM TYPE: The type of film you are using: Kodak 7218, 7229, 
5245, 5277; Fuji 8632, 8552; etc. In this example you are using 
Eastman Kodak Color Negative 5218 and 5274. 

• ROLL #: The camera roll number from the camera report. In this 
example you have roll numbers 1,2, and 3. 

• LOADED: The total amount of footage loaded in the magazine for 
that roll number. In this example roll number 1 is a 400-ft roll, 
roll number 2 is a 400-ft roll, and roll number 3 is a 1000-ft roll. 
GOOD + NO GOOD + WASTE + SE = LOADED. 

• GOOD (G): The total of good or printed takes from the camera 
report for each roll. 

• NO GOOD (NG): The total of no good takes from the camera 
report for each roll. 

• WASTE (W): The amount of footage left over that cannot be 
called a short end. Less than 40 ft in 16 mm and less than 100 ft 
in 35 mm is considered to be waste. 

• TOTAL (T): The total of GOOD plus NO GOOD plus WASTE. 
GOOD + NO GOOD + WASTE = TOTAL. 

• SE: The amount of footage left over that is too large to be called 
waste. More than 40 ft in 16 mm and more than 100 ft in 35 mm is 
considered to be a short end. 
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Figure 3.56 Breakdown of information for daily film inventory form #2. 


The following section refers to daily film inventory form #2 in 
Figure 3.57: 

• TOTALS: The total amount of all roll numbers, for all film stocks 
combined for each category: LOADED, GOOD (G), NO GOOD 
(NG), WASTE (W), TOTAL, and SE. 

• TODAY: The combined total for today only, for all film stocks, 
for each category: LOADED, GOOD (G), NO GOOD (NG), WASTE 
(W), TOTAL, and SE. 

• PREVIOUS (+): The combined total for all film types shot previ- 
ous to today for each category: LOADED, GOOD (G), NO GOOD 
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(NG), WASTE (W), TOTAL, and SE. This amount is obtained 
from the previous day's daily report form from the section 
labeled Total to Date. 
• TOTAL TO DATE: The combined total of all film stocks shot 
today plus the total of all film stocks shot previous to today. 
These amounts are then written on the next day's daily inventory 
report in the section labeled Totals — Previous (+). 
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Figure 3.57 Breakdown of information for daily film inventory form #2. 


The following section refers to daily film inventory form #2 in 
Figure 3.58. 

• FILM ON HAND/FILM TYPE: These columns are left blank for 
you to fill in with the film stock you are using. In this example 
you are using Eastman Kodak Color Negative 5218 and 5274. 

• TOTALS: The combined totals of previous film on hand, film 
received today, film shot today, and film on hand at the end of 
today for all film stocks. 

• PREVIOUS BALANCE: The total amount of film on hand at the 
start of today for each film stock. In this example, for day #1, you 
had no film on hand at the start of the day because it is the first 
day of filming. This information is obtained from the previous 
day's inventory report form from the section labeled Total to Date. 

• ( + ) RECEIVED TODAY: The total amount of footage received 
today for each film stock. In this example, for day #1, you 
received 5400 ft of film stock 5218 and 5200 ft of film stock 5274. 
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• (-) USED TODAY: The total amount of footage shot today for 
each film stock. 

• TOTAL TO DATE: The total of footage on hand at the end of 
today, which is the combined total of the previous amount of 
footage on hand plus the amount of footage received today less 
the amount of footage shot today: PREVIOUS BALANCE + 
RECEIVED TODAY - USED TODAY = TOTAL TO DATE. This 
amount is then written on the daily inventory report for the next 
day in the section labeled Previous Balance. 
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Figure 3.58 Breakdown of information for daily film inventory form #3. 


Distribution of Reports 

When all the paperwork is completed, distribute copies to the appro- 
priate departments. The production office should receive a copy of 
the daily film inventory form with copies of the day's camera reports 
attached. The camera department should also keep a copy of the daily 
film inventory form along with copies of camera reports. 

Most lab camera reports consist of four copies. The top copy is 
always attached to the film can that is sent to the lab with the exposed 
film. One copy goes to the Editor, one copy to the production office, 
and the camera department keeps one copy. You should staple the 
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camera reports to the daily film inventory form for each day so that it 
will be easier to answer any questions later. In most cases, the produc- 
tion office copy is given to the 2nd Assistant Director (AD) so that he 
or she may fill out the daily production report. 

Record Keeping and Filing of Paperwork 

As you have discovered from previous sections of this chapter, the 
camera department requires a lot of paperwork, most of which is 
filled in and prepared by the 2nd AC. This includes shot logs, camera 
reports for each roll, film inventory forms, weekly time sheets, equip- 
ment records, expendables inventory, and more. 

I strongly recommend that you set up some type of filing sys- 
tem to keep all of the paperwork organized during the production. 
You may choose to use a small plastic file box or cardboard box with 
various sections or folders for each type of form or paperwork. Set up 
your file box with separate, labeled file folders for each type of form, 
paperwork, invoice, or packing slip. An accordion-type file, which is 
available at most office supply stores, is also great for separating and 
keeping all of the various paperwork encountered during production. 
You may choose to use three-ring binders to organize the paperwork. 
Whatever system you use, just be sure that it is organized in such a 
way that anybody can find a particular piece of information when nec- 
essary. Customize your filing system depending on the needs of the 
particular production. 

In addition to the previously mentioned paperwork, other sections 
in your filing system include equipment received, equipment returned, 
film ordered and received, expendables ordered and received, short 
end inventory, raw stock inventory, individual and departmental time 
sheets, and so on. You should have copies of all packing lists for any- 
thing received by the camera department, as well as anything returned 
by the camera department. Each time you receive or return a piece of 
equipment, enter the date and description of the equipment on the 
appropriate form. This way, if there are any questions later, check your 
records. Equipment received and equipment returned are discussed in 
a following section. 

On many productions the 2nd AC is also responsible for keeping 
time sheets for each member of the camera department. Appendix C 
contains a Camera Department Time Sheet on which you keep track of 
the hours worked for each member of the department. The time sheet 
contains spaces to record the start time, start and end time of the first 
and second meal break, wrap time, total regular hours, total overtime 
hours, and overall total hours worked for each day and week. The time 
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sheet is based on a typical form that is used by many of the payroll 
companies in the motion picture industry. 

When filling out the time sheets, it is common to record the time 
using military time. Military time is based on a 24-hr clock instead 
of the 12-hr a.m. and 12-hr p.m. clock. Hours are typically broken 
down into tenths of an hour. Each six-minute time period equals Vw 
of an hour. For example, a call time of 8:30 a.m. would be written as 
8.5, and a wrap time of 8:30 p.m. is written as 20.5. Using military 
time along with tenths of an hour makes the calculation of total hours 
each day much easier. Table 7.1 in Chapter 7 shows tenths of an hour 
conversion. Each day you should mark down the hours worked by 
each member of the department, and at the end of the week fill out 
the time sheets. The important thing to remember is to be as complete 
and organized as possible so that the production will go smoothly and 
problems will be minimized. 

Expendables and film stock must be replenished often during 
a large production. You should keep accurate inventory records of 
both of these. I have included many different forms in Appendix C 
that make it easier for you to keep track of these. You may use the 
Expendables Inventory and Checklist not only to order your expenda- 
ble supplies but also to keep track of the inventory of those items. It is 
important not to run out of expendables during production, especially 
black and white camera tape. You would be in a serious predicament 
if you were unloading rolls of exposed film and had no black cam- 
era tape to wrap the film cans. Appendix C contains two versions of 
a Daily Film Inventory Form, a Short End Inventory Form, and a Raw 
Stock Inventory Form. By using all of these forms, you should be able 
to keep a very accurate record of all film stock and be able to answer 
any questions during and after the shoot. 

Throughout a production you may receive additional equipment 
and send equipment back to the camera rental company. A piece of 
equipment may become damaged and need to be sent back for replace- 
ment. You may have some special shots that require special equipment. 
There may be scenes scheduled for shooting that require additional 
cameras. It is important to keep track of all of this equipment. Appendix 
C contains an Equipment Received Log and an Returned Equipment 
Log that you can use to keep track of all of this information. 

Whatever paperwork is required for the camera department, 
the 2nd AC should have complete and accurate records that should 
be easy to locate quickly if needed. It is also important to hold on to 
this paperwork for a brief period after production has been completed. 
You never know when you may have to refer back to an invoice, time 
sheet, or camera report. I remember receiving a telephone call from an 
Editor a few months after a production that I worked on had wrapped. 
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He was working on a particular scene and could not find the copy of 
the camera report with the scene and take number on it. By going back 
through my files I was able to locate my copy of the camera report, 
which I immediately faxed to him. 

Performing the Duties of First Assistant Cameraman 

From time to time the 2nd AC may be called on to act as 1st AC on 
some shots. There may be an additional camera, or the 1st AC may 
have to leave for some reason. As the 2nd AC you should have a basic 
knowledge and understanding of the job requirements of a 1st AC in 
case this happens. If you someday plan on moving up from 2nd AC 
to 1st AC, the more knowledge you have about the job, the better your 
chances are of moving up. I once worked as a 2nd AC on a feature 
film that used multiple cameras for a series of shots. Instead of hir- 
ing an additional 1st AC, I was asked to serve as the 1st AC on the 
second camera. This was not the first time I received a bump up on a 
show, and because I knew and understood the job of a 1st AC, the DP 
was comfortable with my pulling focus on the second camera. It didn't 
hurt that the camera had a wide-angle lens with a lot of depth of field, 
so there was little chance I could mess up the shot. After doing this 
on a few more productions, I made the official move to 1st AC and 
no longer accepted 2nd AC jobs. Chapter 4 discusses in detail all the 
responsibilities of the job of a 1st AC. 

Packing Equipment 

At the end of each shooting day, all the camera equipment should be 
packed away in its proper case as quickly as possible and placed in a 
safe place until the next shooting day. Remember, the sooner you pack 
everything away, the sooner you go home for the day. Check all areas 
of the location to be sure that you have all the camera equipment and 
nothing is left behind. Place all equipment in the camera truck, or if 
you are shooting on a stage, place it in a safe area on the stage. Many 
stages have a separate room for the camera department for the storage 
of equipment. This room also may contain a darkroom for loading and 
unloading the film. Any camera equipment should be placed in its case 
and not left out where it could become damaged. This equipment is 
very valuable and should be handled carefully. It will be much easier to 
locate something if it is put away each time instead of left lying around. 
I don't recommend leaving the camera set up from one day to the next. 
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You never know what will happen overnight. But if the DP tells you 
that it is all right to leave the camera set up, be sure to remove the lens, 
lock the head securely, and cover the camera to protect it. 

Tools and Accessories 

As with many other professions, you must have some basic tools and 
accessories so that you may do the job properly. When first starting 
out, you should have a very basic tool kit or ditty bag, and as you gain 
more experience and work more frequently, you can add things as 
you feel they are needed. Some are common tools, while others are 
specialized pieces of equipment that are unique to the film industry. 
In addition to the basic tools, an assistant should also have a small 
inventory of expendables, film cans, cores, camera reports, etc. There 
may be many times when you are called for a job at the last minute, 
and you may have no time to acquire some of these items. By having a 
small amount on hand, you will always be prepared for most job calls 
that you get. See Appendix D for a list of the common tools and equip- 
ment that should be included in an Assistant cameraman's ditty bag, 
tool kit, or AKS case. 

In addition to a PDA, many assistant cameramen also use a lap- 
top computer on set. Both of these devices can save both the 1st and 
2nd AC much time in the performance of their jobs. Having a basic 
understanding of word processing and spreadsheet software can save 
the assistant a lot of time during the course of the production. Many 
camera manuals are currently available in PDF format, which can be 
saved onto a laptop computer and referenced quickly on set if needed. 
In addition, all of the forms, checklists, and labels in Appendix C 
are available for download on the companion web site for this book. 
They are available as Word document templates and PDF forms. By 
downloading them to your laptop computer, you will have every form 
needed to make your job go smoothly. Whenever possible, you should 
get a rental fee for the use of your laptop computer on production. If 
anything goes wrong or your computer is lost or damaged while on 
production, it may not be covered by the production insurance. You 
should work this out ahead of time with the production office. 

I have found it important to have on set a personal bag that con- 
tains a change of clothes, extra sneakers or work shoes, along with foul 
weather or rain gear. You never know when you must change clothes 
or have additional clothing in case of extreme weather conditions. 
Having an extra sweatshirt, thermal underwear, and cold-weather 
boots can make the difference between being warm and comfortable 
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on a shoot or freezing. I bring this bag with me on any long-term jobs 
and keep it on one of the top shelves in the camera truck. In addition 
to clothing items, I also keep a small first aid kit, basic toiletry kit, and 
extra towels in the bag. You never know when you will find yourself 
away from home and in need of many of these items. See Appendix D 
for a complete listing of the suggested items in this bag. 

2nd AC/Loader Tips 

Many of these tips apply only to the 2nd AC and Loader, and some of 
them also apply to the 1st AC. As you read this book you will notice 
that some of them are repeated in Chapter 4. In the course of the day- 
to-day performance of your job, you will often repeat orders back to 
someone to indicate that you heard them. I believe that repetition is 
important in the proper executing of your job, and that is why some 
of these tips are repeated in the next chapter. It can only help to rein- 
force the importance of them. 

Always arrive to work at least V2 hr before the call time. If your 
call time is 7:00 a.m., then plan on arriving at 6:30 a.m. This shows 
your willingness to work and also your professionalism. If you get in 
this habit from the very beginning, it will stick with you throughout 
your career. It also allows for any unexpected delays you may encoun- 
ter on the way to the job. No matter what, you should always be on set 
before the 1st AC, ready to begin the workday. 

Your attitude is a big part of the reason why you get hired for 
a job and why you keep the job. One of the first questions that may 
be asked about you when you are being considered for a job is, "How 
does he get along with others?" Or, "Does she have a good attitude?" 
If you are constantly complaining or whining, nobody is going to want 
to work with you. Have a positive attitude every day on the set. Leave 
your personal problems at home. If you do, everybody will want to 
work with you. 

Find out which lab is processing the film and establish a rela- 
tionship with the lab as soon as you are hired. Work it out with the DP 
and the production office regarding who will be speaking with the lab 
each day regarding the previous day's footage. Be sure to have all the 
supplies needed for loading and unloading film. Know the name and 
telephone number of your lab contact, and be sure to give that person 
your contact information. 

Check the darkroom regularly to be sure that it is lightproof. This 
is especially important when working out of a darkroom on a cam- 
era truck. As the truck is driven from location to location, it may be 
traveling over varied road surfaces. This may cause the walls, ceiling, 
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and door of the darkroom to shift, creating cracks for light to leak in. 
I recommend checking the camera truck darkroom at the beginning of 
each shooting day. 

Prepare a supply of camera reports beforehand with all of the 
basic heading information. You may also be able to include film stock 
information if only using one or two stocks. This saves time during 
production when you are in a hurry and need a new camera report. 
It's also a good idea to prepare magazine identification labels before- 
hand. You can complete all of the basic information, place a label on 
the side of each film can, and then when the film is loaded, write the 
magazine number on the label and place the label on the magazine. 
When preparing a label for a short end of film, be sure to circle the 
footage amount in a contrasting color to indicate that a short end is 
loaded into the magazine. 

If possible, color code magazine labels according to the type of 
film you are using. By glancing at a magazine or magazine case, you 
will know what type of film is loaded without having to read the label. 
You may do this by using different color cloth camera tape for each 
film stock or by using a different color marker and white tape. 

When loading fresh film, be very careful when removing the 
sealing tape on the can and on the roll so that you don't create static 
electricity. If you remove the tape too quickly, the sparks created will 
streak the film. Also be very careful when removing the small piece of 
tape from the actual roll of film. Pulling it off too quickly will also cre- 
ate static electricity and sparks that will streak your film. 

Keep your eyes and ears open at all times during rehearsals. 
Nothing is more irritating to a Director or DP than to have to wait for 
the 2nd AC to make a mark and place it for an actor. Prepare actor 
marks ahead of time and place them on an unused slate or some 
other surface. This saves a great deal of time when rehearsing a scene 
because you only have to quickly remove a mark from the board and 
place it on the floor for the actor. Color code actor marks so that each 
actor has his or her own specific color. You may even ask the actor 
which color he or she would like. Keeping the actors happy makes 
you look good. 

The 1st AC must stay close by the camera and the DP to assist 
the DP in any way necessary. The 2nd AC is there to assist the 1st AC 
by getting equipment when needed, moving equipment for each new 
setup, and anything else that may be required by the 1st AC, Camera 
Operator, or DP. This even includes getting drinks or a snack for 
the 1st AC, Camera Operator, and DP if necessary. The camera must 
never be left unattended, and if the 1st AC must step away, the 2nd 
AC stands by until he or she returns. Unless the entire cast and crew 
are on a break, the camera should never be left unattended. When left 
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unattended during meal breaks, the head should be locked, the cam- 
era should always be covered, the camera power turned off, and the 
battery disconnected from the camera. I also recommend removing the 
lens from the camera when going on a meal break. 

As the Loader, whenever you are not loading/unloading film or 
doing paperwork, you should be on set as much as possible to assist 
the 1st and 2nd AC in their duties. Being on set also lets the DP know 
that you want to learn as much as possible from the other assistants so 
that some day you may make the move up to their position. Don't be 
afraid to ask questions. How else will you learn and be able to move 
up when the time comes? 

Even though things must get done as quickly as possible, never 
run on the set. There are too many cables, equipment, and people on 
the set. Someone running needlessly and then tripping and getting 
hurt can cause too many problems. Nothing is that important. You can 
get things done quickly without running. 

When working around the camera, keep your talking to a mini- 
mum. If it's necessary to talk, then speak in a low voice or take it off 
set. The DP may be discussing the shot with the Director or the Gaffer, 
or the Director may be talking with the actors. Keep quiet and listen to 
what is going on. If it's necessary to speak with someone, either wait 
until the time is right or ask him or her to go to another area of the set 
where it may be quieter. Above all, there is no yelling on any film set. 
This is a sign of a true nonprofessional. 

The entire camera department is a team and must work together. 
Things that happen within the camera department should remain within 
the camera department. This is especially important for the 1st AC and 
2nd AC. If you must leave the set for any reason, you should inform the 
1st AC. If the 1st AC needs you for something and doesn't know where 
you are, he or she may have to leave the camera unattended to take care 
of a particular matter like changing lenses or filters. The 1st AC should 
also inform you whenever he or she leaves the set. 

If you are having personality conflicts with someone in your 
department or in another department on the crew, try to speak with 
the person directly. Work it out between yourselves so that you can at 
least have a good working relationship. You may not like the person, 
but you should at least be able to work together without any conflict. 

Whenever any piece of equipment is called for, you should 
repeat it back to confirm that you heard the request and that you heard 
it correctly. If your name is called out, you should also respond so that 
whoever called will know that you heard him or her. As stated previ- 
ously, repetition is an important element in the proper performance of 
your job. 
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When getting a piece of equipment from a case, be sure to close 
and lock one latch when leaving it. Even if you will be coming right 
back to the case, at least one latch should be locked. While you are 
away from the case, somebody may need to move it, and if none of the 
latches is locked and someone picks up the case, spilling its contents, 
it will be blamed on the last person who used the case, not the person 
who picked it up. Camera assistants and trainees have been fired from 
productions for failure to secure at least one latch of an equipment case. 

When changing magazines be sure to enter the new roll number 
on the ID tape before handing the magazine to the 1st AC. Never give 
the 1st AC a magazine that does not have an identification label on it, 
and be sure that this label is completely filled in. 

When breaking for lunch, always disconnect the battery. As 
stated previously, I also encourage you to remove the lens from the 
camera when breaking for lunch. Check that the camera is secure 
on the tripod or dolly and that the pan and tilt of the head are both 
locked. It is also common practice to cover the camera to protect it 
when breaking for lunch. If working outside during the day, the cam- 
era can be covered with a space blanket with the silver side facing out. 
This helps to reflect the sunlight off the camera and keep it cooler. 

When charging batteries, charge only those that have been used. 
This should prevent them from building up a memory. Always rotate 
batteries so that each one gets used equally. After charging, cover the 
cable port with a piece of white 1-in. camera tape to indicate the bat- 
tery is charged. Any battery that is not working should be marked with 
1-in. red camera tape. Change the battery at lunchtime so that you start 
the second half of the day with a fresh battery. If filming on location 
or on a stage be sure that it has been prearranged with the location 
or stage owners that you may charge the batteries. I know of a situa- 
tion where an assistant plugged in batteries to charge at the location, 
and because of a charger malfunction, the location burned down. You 
should work it out ahead of time where the batteries will be charged. 
You should not take batteries home with you to charge because in most 
cases if there is a problem it will not be covered by the production 
insurance. The production company should make the arrangements as 
to where batteries will be charged when they are not in use. If charging 
batteries on location, be sure that the power to the outlets is not turned 
off in the evening, otherwise you will arrive to work the next day and 
have no charged batteries. If necessary, you should obtain extra batter- 
ies so that there is always adequate power for the equipment. 

When preparing to shoot any scenes, be sure to obtain the proper 
scene and take numbers from the Script Supervisor. Place this infor- 
mation on the slate so that it is ready when the camera rolls. As soon 
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as the camera cuts, change the take number to the next highest number 
so you are ready in case the Director decides to film the shot again. Be 
prepared to change the scene and take numbers on the slate quickly if 
the shot changes. 

As stated earlier, keep your eyes and ears open at all times so 
that you are constantly aware of what is happening on the set. As you 
become familiar with a particular working style of the 1st AC and DP, 
you should be able to anticipate their requests and be ready when they 
do make a certain request. The DP may always use a particular lens or 
filter for the close-up and another for the wide shot. By paying atten- 
tion, you will know when a new scene is being shot and will have the 
lens or filter ready when it is called for. Watch the DP and Director 
when they are blocking out the scene. If possible, listen to what they 
are saying. They may be discussing using a particular lens for the next 
shot, and you can have the lens ready when it is called for. Knowing 
where the next scene or setup is located will give you an idea where 
the camera is to be placed, and it will also be an indication of where 
you can move the equipment so that it is close by. 

Unless you are told or asked by the 1st AC, never go into his or 
her toolkit, front box, or ditty bag without permission. If something is 
needed from these, the 1st AC will either get it personally or give you 
permission to get it. You wouldn't like someone using your tools with- 
out permission, so treat the 1st AC with the same consideration. 

Know where all the camera equipment is at all times. Keep all 
equipment organized and in its proper place. If it is kept in the same 
place all of the time, it can easily be located when you are in a hurry. 
This applies to both the camera truck and equipment carts. 

When on stage or location, you should have some type of four- 
wheeled cart, such as the Magliner equipment cart or Rubbermaid util- 
ity cart, for moving the equipment from place to place. You will have 
many equipment cases to deal with each day, and it is much easier 
and quicker if they can be wheeled from place to place instead of indi- 
vidually carried. Whenever the camera is moved to a new location, the 
cart or carts should also be moved as quickly as possible. 

Most important, if you make a mistake, tell someone immedi- 
ately, usually the 1st AC. This information should be communicated 
to the 1st AC quietly so as not to alarm anybody else. It may not be as 
bad as you think, and keeping it between the 1st AC and 2nd AC usu- 
ally allows you to take care of it without anybody finding out. If you 
must tell the DP or any other production personnel, do it quickly and 
quietly. 

Filmmaking involves a lot of what many people refer to as "hurry 
up and wait." There is often a lot of downtime on the set for the assist- 
ants while a new lighting setup is being done, etc. While it may be 
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tempting to take the opportunity to sit down and relax for a few 
minutes, as soon as you do the Producer or Director will walk by and 
think you are goofing off. When it is necessary for you to take a break 
and sit, most important you should be as close to the set as possible 
so that if you are needed you will hear your name called and nobody 
needs to search for you. Try to find a job or task that you can do while 
sitting, so even if somebody walks by, you are still busy working. 
Perhaps you can prepare some camera reports and inventory forms for 
future filming days. Or you can make film can or magazine labels for 
upcoming rolls of film. You could clean equipment cases, inventory 
equipment, organize the camera carts, and much more. There is a lot 
that can still be done while you are sitting down. You get off your feet 
for a little while but are still active, and everyone will be impressed 
with your work ethic and attitude. 

As a 2nd AC, you must be able to work very closely with the 
DP, the Camera Operator, and the 1st AC. Keep in mind that every- 
body does things differently. Be flexible, and when working with a 
new crew, try to do things the way they want. After a while you will 
develop a system of doing things that works best for you. But don't for- 
get that you will always have to adjust your way of doing things when 
working with others who have their own system. Remember, the DP or 
1st AC are probably the ones who hired you for the job, so if they want 
things done a certain way, you should do it their way. Showing your 
willingness to adjust to their way of doing things will only encourage 
them to hire you for future projects. As you become more comfortable 
working with certain crew members, you may suggest an alternative 
way of carrying out a task if it works better for you. Each job will be 
slightly different, and as you work more and more it will be much eas- 
ier for you to judge when and if you can suggest alternatives to doing 
a particular task. 

Always maintain a positive and professional attitude, and if you 
are ever unsure of something, do not be afraid to ask. Always do your 
job to the best of your ability, and if you make a mistake, admit it so 
that it can be corrected. Remember that someday you may be in the 
position of the 1st AC, DP, or Operator and will deal with the same 
situations and problems, and you would want the persons working for 
you to act professionally. 

Resources 

During your career as an Assistant Cameraman, you will rely on a 
variety of professional resources to enable you to do your job com- 
pletely. This includes camera manufacturers and rental companies, 
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expendables companies, film laboratories, sellers of film raw stock, 
professional organizations, and many more. You should have all con- 
tact information for these companies readily available in case you 
need something at the last minute or in case of emergency. Rather than 
list here all of the possible names, addresses, telephone numbers, and 
email addresses for the various companies, I have listed certain spe- 
cific company names and web addresses in Appendix F, Resources. 
There are links to these sites as well as many others on the Links 
page of the companion web site for this book: www.cameraassistant- 
manual.com. Because companies move and change addresses, tele- 
phone numbers, and email addresses quite frequently, the Links page 
of the companion web site will be updated on a regular basis so that 
you should be able to have the most current information for any of 
the companies listed. In addition to the various companies and sup- 
pliers that you will be dealing with, the web site also includes many 
links to industry-related web sites for listing your resume and search- 
ing for jobs, as well as sites for related departments, such as grip and 
lighting. If you have web sites or know of any web sites of interest 
that you would like to see included, please feel free to contact me 
by email. 

POSTPRODUCTION 

Postproduction is the time after the shooting of the film is done. This 
is the time when the editing is completed and all promotional and dis- 
tribution details of the production are worked out and finalized. The 
2nd AC may work only 1 or 2 days during postproduction, depend- 
ing on the size of the project. On very small projects there may be no 
postproduction time for the 2nd AC. The entire wrap-up may be com- 
pleted at the end of the last day of filming. 

Postproduction for the camera department means that all equip- 
ment must be cleaned, checked, and packed away so that it can be 
returned to the rental company. A final inventory of film stock and 
expendables is usually done and turned in to the production office. 
If a camera truck was used, it should be cleaned out for the next pro- 
duction's use. Finally, the 2nd AC packs up all his or her gear and gets 
ready for the next job call, where the entire process starts all over again. 

Wrapping Equipment 

Immediately following the final day of production, the camera equip- 
ment, camera truck, and anything else related to the camera department 
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must be wrapped. This means that everything should be cleaned and 
packed away. All equipment must be inventoried, cleaned, packed, 
and sent back to the camera rental house. The wrap can take anywhere 
from a few hours to an entire day, depending on the size of the camera 
package. Usually the 1st AC wraps out the camera equipment, while 
the 2nd AC wraps out the truck, darkroom, and film stock. Many 
times, if it is a small production, only the 1st AC wraps the camera 
equipment. All equipment should be cleaned and any tape or other 
markings removed from equipment and cases. All equipment should 
be placed in the proper equipment case. If you look at the Expendables 
Inventory and Checklist in Appendix C, you will notice that I have 
listed cleaning supplies. I believe that it is important to send equip- 
ment back to the rental company in the same or better condition than 
when you received it. This means cleaning each piece of equipment 
before placing it in the equipment case. If you show the rental com- 
pany that you take care of their equipment, they will be more inclined 
to help you in the future. You should use the original packing slip that 
lists all of the equipment to double check that you are sending back 
everything that you received. Any discrepancies should be reported to 
the production office immediately. The truck and darkroom should be 
left clean for the next job. A final inventory of the film stock should be 
done, and all remaining film raw stock should be packed in boxes for 
the production office. 

WORKING IN SD/HD VIDEO 

With so many productions being shot on video these days, I thought it 
would be a good idea to include some basic information about the job 
responsibilities of the Camera Assistants when working in that format. 
Most of my production experience has been working on film produc- 
tions, so I have obtained this information from colleagues who have 
more experience in this area. To my knowledge it is as complete and 
accurate as possible. Special thanks go out to all who contributed to 
the information in this section. 

Unfortunately, many producers believe that you don't need a full 
crew when shooting in standard definition (SD) or high definition (HD) 
video. In fact, you should have the same number of crew positions in 
the camera department as when shooting film. Depending on the type 
of production, but especially if you are doing a film-style shoot, there 
should always be a separate Camera Operator so that the DP can be 
near the monitor when shooting to ensure that the image looks correct. 
You need a 1st AC and a 2nd AC because of the additional equipment 
needed along with the variety of cables that may be connected to the 
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camera. The shots still must be kept in focus, marks placed for actors, 
slates recorded, reports filled out, and much more. 

Although there is no loading of film involved when working in 
video, a 2nd AC should still be hired. Many DPs feel that a 2nd AC 
is needed now more than ever because of all of the cables and equip- 
ment to move every time you move the camera to a new setup. On 
many video shoots, there may be both a 2nd AC and a Digital Utility 
person, or there may be only one of these positions. Whatever name 
or title you give to this person, the person hired will perform many 
of the tasks listed later. To keep with the standard film titles that I am 
most familiar with, I will use the term 2nd AC when referring to this 
job classification even though the Digital Utility person may do many 
of these tasks. 


Preproduction 

As stated earlier, the 2nd AC works with the 1st AC to prepare the 
list of supplies and expendables needed for the production. They may 
obtain a supply of tapes ahead of time and prepare the labels for these 
tapes with the basic production information. Anything you prepare 
beforehand will save you time in the long run. Because there is no 
need for a darkroom for loading and unloading film, a camera truck 
equipped with a darkroom is not usually necessary on a video pro- 
duction. However, a truck may still be necessary for the transportation 
of equipment, and it may be set up differently from a standard film 
camera truck. The 2nd AC may work with the Digital Utility person to 
clean and load the truck with all of the equipment. 

Production 

As with a film production, when all preproduction procedures have 
ended it is time for filming to start. Putting any production together, 
whether film or video, can be a complex and time-consuming oper- 
ation that requires both dedication and endurance from everyone 
involved. The production phase of a video shoot can be as complex 
as a film shoot or it may be a very simple production. In any event, 
a great deal of hard work and attention to detail is required on the 
part of all involved, especially the 2nd AC. Proper performance of the 
duties and responsibilities of the 2nd AC is vital to the smooth opera- 
tion of the production. You must keep track of how many tapes are 
used which scenes and how many takes of each are shot check the 
settings of the video camera, monitor, or other equipment; and many 
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other aspects of the job. You should be very organized and able to 
jump in at a moment's notice with any piece of information or equip- 
ment needed during shooting. Each day will require many shots and 
setups to get the day's work completed. The 2nd AC must accurately 
keep track of all of this information. 

Camera Reports 

During shooting you should keep track of scene and take numbers 
and may also need to record the timecode settings from the camera or 
recorder. Some assistants who I have known say that it is not necessary 
to record the timecode settings. The Script Supervisor often has exten- 
sive notes that are sufficient, and in most cases the entire tape is going 
to be digitized. Taking the time to record the timecode on a report may 
take the assistant away from more important tasks and responsibilities. 
Check with the 1st AC or DP on the production to find out what infor- 
mation they want you to keep track of on the camera report. 

You may also need to keep track of any other information about 
how the camera is set up, such as gain settings, shutter, white balance, 
filtration either in front of or behind the lens, and any unique adjust- 
ments to the settings in the menus. This information is recorded onto 
a camera report, and if there is not enough space on the camera report 
for all this information, I recommend keeping a separate log book. 

Many shoots today don't even use camera reports when shoot- 
ing in video. The Script Supervisor often keeps track of the informa- 
tion that would be on a traditional camera report, but many DPs feel 
that a separate camera report should be filled out, and I agree with 
this. It cannot hurt to have additional copies of this information. I 
have designed a special camera report specifically for video that can 
be found in Appendix C. This Video Camera Report is also available 
for download on the companion web site for this book. 

Setting Up the Camera 

The 2nd AC often helps the 1st AC set up the camera at the begin- 
ning of the shoot day. The 2nd AC helps set up and connect the moni- 
tor to the camera and helps the Digital Imaging Technician connect 
the camera to the recorder and other devices. Because there are many 
more cables involved with a video production, the 2nd AC should be 
familiar with all of the cables and their proper connection. If there 
are multiple lenses and accessories, the 2nd AC will retrieve those 
items very much like what is done on a film set. Be sure to have spare 
batteries, tapes, lenses, filters, and the focus chart near the camera at 
all times. 
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Marking Actors 

Just as in film production, actors still must be given marks for lighting 
and focusing purposes. The 2nd AC will place tape on the floor for each 
actor's position during a shot or scene. It's a good idea to have marks 
prepared ahead of time so that you are not holding up the production. 

Slates and Slating Procedures 

Again, just like in film, you should use a slate to identify the tape 
numbers, scene, and take numbers for each shot according to the 
needs of the production. You never know when or if the camera, 
recorder, or editing system may malfunction. Many productions today 
don't use a slate, but I strongly recommend that you use one when- 
ever possible to properly identify the shots. Episodic or long-format 
television and features quite often use a slate. If audio is coming into 
the camera, there is often no need for the typical marker-type slate as 
in film production. If the sound is being recorded separately, then you 
would clap the slate together as in film-style shoots. If there is a sepa- 
rate sound recorder along with a digital slate, the timecode is on the 
sound recorder and it is the master, and you would jam sync the cam- 
era to the sound recorder. 

Moving the Camera and Moving and Setting Up the 
Video Monitor 

Whenever the camera needs to be moved to a new setup or camera 
position, the 1st AC will often disconnect all cables from the camera 
and pass them to the 2nd AC, who assists in moving the camera to 
its new location. When the camera position is established, the cables 
can be reconnected. At the start of the day, the 2nd AC most often will 
set up a monitor for the DP and Director and connect it to the cam- 
era or video recorder. Any additional monitors for other people to see 
may also be initially set up by the 2nd AC, but during the course of 
the shooting day, the primary responsibility is to move and set up the 
monitor for the DP and Director. Any other monitors being used may 
require another crew member, such as a Camera Trainee or Production 
Assistant, to move and connect them for any camera moves because 
the 2nd AC has other responsibilities to attend to. 

Preparing Tapes and Reports 

Although you will not download film and prepare it for delivery to 
the lab, you still must prepare the tapes, camera reports, and other 
paperwork for delivery to the Editor or production office. Be sure that 
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all tapes are labeled correctly with all of the pertinent production 
information. Each tape should be numbered and dated and may have a 
separate camera report with it showing all of the scene numbers, take 
numbers, and timecode numbers for that tape. When removing a tape 
from the camera, the 1st AC should move the record inhibit switch on 
the tape so that it cannot be recorded over. The 2nd AC should always 
check to be sure that this has been done, and if it hasn't, he or she 
should do so. Just like flashing a roll of film, you don't want to record 
over an already used tape. 

Ordering Additional Tapes 

Just as you must keep a careful watch on your film inventory for a film 
production, you must also keep a watch on your tape inventory when 
working in SD or HD video production. You should never run out of 
tapes. When in doubt, check with the DP and order additional tapes in 
advance of when you will need them. Be sure to order the proper for- 
mat and length of tape. This is very important because there are differ- 
ent formats and sizes of tape for different cameras. I have designed a 
Videotape Request form to assist in the performance of your job when 
working in video. This form can be found in Appendix C and is also 
available for download on the companion web site for this book. 

Storage and Care of Videotapes 

Tapes should be stored upright, with the tape wound either to the 
end of the shot footage or to the beginning of the shot footage. Tapes 
should never be stored with the tape wound to the middle of the shot 
footage unless you are going to continue using a specific tape the next 
day. Tapes should always be kept in a cool, dry place and, unlike film, 
they do not need to be refrigerated. Always keep tapes away from mag- 
netic fields and electronic motors. 

Videotapes, X-Rays, and Magnetic Fields 

Always request that videotapes be hand inspected when traveling by air. 
Never expose them to X-rays or magnets of any kind because this will 
erase the information on the tape. Never expose tapes to any type of mag- 
netic field. It's always safest to hand inspect them whenever possible. 

Tools and Accessories 

The same complement of tools and accessories required for film is 
required when working in video production. Although you may not 
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use them all, I am a firm believer in the saying, "It's better to have it 
and not need it than to need it and not have it." Have a head cleaning 
tape made by the camera manufacturer, but use it sparingly (Sony rec- 
ommends never more than five times consecutively) and only when 
the camera malfunctions. Some video engineers do not like cleaning 
tapes and prefer to clean heads manually. You should have a supply 
of various video connectors and video cables in your ditty bag as well. 
You never know when you may need a specific connector or when a 
cable may break, and having the right replacement could save a pro- 
duction time and money. 

Postproduction 

As with film productions, postproduction is the time when the editing 
is completed and all promotional and distribution details of the pro- 
duction are worked out and finalized. The 2nd AC may or may not be 
involved in the postproduction for the camera department, which is 
primarily checking and cleaning all camera equipment so that it may 
be returned to the rental company. The 2nd AC may do a final inven- 
tory of videotapes and expendables for the production office. If a cam- 
era truck is used, it should be cleaned out for the next production's use. 
And finally, the 2nd AC packs up all his or her gear and gets ready for 
the next job call where the entire process starts all over again. 

Wrapping Equipment 

When wrapping equipment and packing it away at the end of the day 
or at the end of the shoot, you should follow the same procedures as 
outlined in the Wrapping Equipment section for film shoots. If you 
will continue to shoot on another day and the camera is being shipped 
to a new location, I have been told that it is a good idea to write 
down all of your camera settings on a piece of paper so that if settings 
change during transportation, you can reset the camera to its original 
settings for shooting. 

REVIEW CHECKLIST FOR SECOND ASSISTANT 
CAMERAMAN (2ND AC OR CLAPPER/LOADER) 

• Before production, obtains a supply of empty cans, black bags, 
camera reports, and cores from the lab or asks the Production 
Manager to arrange this 

• Prepares a list of expendables with the 1st AC 
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• Preps the camera package along with the 1st AC 

• Cleans the camera truck and/or darkroom for use during the pro- 
duction and ensures that each is loaded with the proper supplies 
and equipment 

• Loads and unloads film in the magazines and places proper iden- 
tification on each if there is no Loader 

• Prepares videotapes and labels for each when working in video 

• Checks with Loader (if there is one) to be sure that all film maga- 
zines are loaded and properly labeled 

• Checks darkroom, if necessary, on a daily basis to be sure that it 
is lightproof 

• Communicates with the Script Supervisor to obtain the scene 
and take numbers for each shot and also which takes are to be 
printed 

• Records all information on the slate 

• Records all information on the camera reports 

• Checks with the Script Supervisor as to what takes are to be 
printed for each scene 

• Helps to set up the camera at the start of each shooting day 

• Marks the position of actors during the rehearsals 

• Slates each scene, whether sound (sync) or silent (MOS) 

• Assists in changing lenses, filters, magazines, and so on, and in 
moving the camera to each new position 

• Sets up and moves the video monitor for each new camera setup 
and makes sure the cable is connected to the film camera 

• Prepares exposed film for delivery to the lab and delivers it to 
the production company representative at the end of each shoot- 
ing day 

• Prepares exposed videotapes for delivery to the Editor or post 
production house 

• Cans and labels any film recans or short ends 

• Serves as camera department contact with production office, film 
laboratory, and camera equipment rental house 

• Maintains a record of all film received, film shot, short ends cre- 
ated, and film on hand at the end of each shooting day during the 
production 

• Maintains an inventory of film stock and expendables on hand 
and requests additional film stock and supplies from the produc- 
tion office as needed 

• Maintains an inventory of camera equipment on hand, additional 
equipment ordered, and any equipment that has been damaged 
or returned 

• Distributes copies of the camera reports and film inventory forms 
to the appropriate departments 
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• Keeps a file of all paperwork relating to the camera department 
during the production: camera reports, daily film inventory 
forms, processing reports from the lab, equipment packing lists, 
expendable requests, etc. 

• Keeps a record of all hours worked by the camera department 
and prepares time sheets at the end of each day 

• Performs the job of 1st AC, if necessary, in the absence of the 1st 
AC or when additional cameras are used 

• Works with the 1st AC to move the camera to each new position 

• Works with the 1st AC to ensure that all camera batteries are kept 
fully charged and ready for use 

• At the end of each shooting day, helps the 1st AC pack away all 
camera equipment in a safe place 

• At the completion of filming, helps the 1st AC wrap and clean all 
camera equipment for return to the rental house 

• At the completion of filming, cleans and wraps the camera truck 

• Provides all the necessary tools and accessories associated with 
performing the job 


4 


First Assistant Cameraman 

(1st AC) 


After two or three years, you probably will move up from Second 
Assistant Cameraman (2nd AC) to First Assistant Cameraman (1st AC). 
In Britain, Europe, and Australia, the 1st AC may be called the Focus 
Puller. During production the 1st AC works directly with the 2nd AC, 
the Camera Operator, and especially the Director of Photography (DP). 
The position of 1st AC requires great attention to detail. The 1st AC 
should stay as close as possible to the DP during shooting and be pre- 
pared for any number of requests. Keeping your eyes and ears open at 
all times and never being too far from the DP or the camera is a sign 
of a good 1st AC. A good 1st AC must be able to anticipate what the 
DP wants and respond to it immediately. You should know as much 
as possible about a wide variety of camera equipment and accessories. 
The more you know, the more jobs you will get. 

One of the primary responsibilities during shooting is to main- 
tain sharp focus throughout each shot. The 1st AC is also responsible 
for the smooth running of the camera department and maintenance of 
all camera equipment, as well as many other duties. This chapter dis- 
cusses in detail each of the 1st AC's duties and responsibilities. These 
duties are separated into three categories: preproduction, production, 
and postproduction. 


PREPRODUCTION 

On most productions, the 1st AC will usually be involved in many of 
the preproduction events. This involvement usually requires meetings 
with the DP to discuss the camera equipment and film stock that will 
be used for the shoot. There may also be preproduction meetings with 
many of the key crew members to discuss the production. The 1st AC 
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will often discuss the expendables order with the 2nd AC before it is 
submitted to the production office. In addition, the 1st AC must per- 
form the camera prep, which is when all of the camera equipment is 
checked and tested to be sure that it is in proper working order before 
production. The camera prep is perhaps the most important job of the 
1st AC during the preproduction stage. Each job may be a bit different, 
but the camera prep is as important to a one-day commercial shoot as 
it is to a six -week or longer feature film production. The 1st AC wants 
to feel confident that when he or she walks onto the set, he or she has 
all of the equipment needed and that everything works properly. 

Choosing Camera Equipment 

During preproduction, the DP will often prepare a list of camera equip- 
ment that will be needed on the production. Many times this list is 
prepared with the 1st AC, and sometimes the DP prepares the list and 
then sends it to the 1st AC for additional items to be added. Because 
the 1st AC works with the equipment daily, he or she usually knows 
which accessories are needed to make the shooting go as smoothly as 
possible. The DP will choose the camera, lenses, and filters, and the 1st 
AC usually determines which accessories are needed to complete the 
camera package. You should have a working knowledge of all camera 
systems, as well as the accessories for each, and have copies of rental 
catalogs from various rental houses to help in choosing the proper 
equipment. Camera rental houses will give you a copy of their current 
rental catalog at no charge, and many are available online. Appendix C 
contains a Camera Equipment Checklist that can be used to prepare the 
initial camera package order. This form is also available for download 
from the companion web site of this book. Appendix F contains the 
web addresses for many of the camera rental companies. 

Choosing and Ordering Expendables 

During preproduction you should make a list of the expendables 
needed for the camera department. As discussed in Chapter 3, this 
list is prepared by both the 1st AC and the 2nd AC. Each may need 
specialty items to do his or her job, which should be included along 
with the standard items. The standard expendables are items that will 
be needed in the daily performance of your job, such as camera tape, 
permanent felt-tip markers, ballpoint pens, compressed air, lens tis- 
sue, lens cleaning solution, and so on. They are referred to as expend- 
ables because they are items that are used up or expended during the 
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course of the production. The size and type of production determine 
which items and how many of each is needed. After the initial order, 
the 2nd AC is responsible for checking the supply on a regular basis to 
make sure that you do not run out of anything. For a complete list of 
the standard items on a camera department expendables list, see the 
Expendables Inventory and Checklist in Appendix C. 

The Rental House 

Before going to the camera rental house to prep, you should contact 
the staff to be sure that everything is ready for you. They will tell 
you what time they have scheduled for the prep for your particular 
production. When you arrive, all or most of your equipment should 
be set aside in an area where you can work. At the rental house you 
should first check their list against the list that you made with the DP 
to be sure that you have everything. If any item is missing, request it 
immediately. A technician or prep tech from the rental house will be 
assigned to you, and this is the person you will communicate with 
about any problems or questions regarding your equipment. 

As a Camera Assistant, please be aware that the rental house prep 
tech's job is not simply to pull the items requested off a shelf. Before 
you arrived at the rental house, the tech has done the same prep, if not 
a more in-depth prep, than the one you will be doing. Each piece of 
equipment has been thoroughly checked to be sure that it works. And 
because you are the person who is responsible for the equipment on 
the production, it is to your advantage to check each item before pro- 
duction begins. 

The camera and equipment you have requested will most often 
be prepared for you and be ready at the time scheduled for the prep. 
However, remember that you are not the only production that the 
rental house is dealing with at that time; therefore, all of your equip- 
ment may not be ready. The prep tech may be working with more than 
one production company, so you should have a little patience when 
asking for something if you do not get it right away. The prep is usu- 
ally scheduled a few days prior to production, and you should be pre- 
pared to work around the rental house's schedule. The rental house 
will do its best to accommodate your schedule, but sometimes you 
may have to prep a little earlier or later than planned. 

If you need to add any items to your list, be sure that you have the 
approval from your production company and the rental house because 
a deal may have been previously negotiated. Additional equipment 
may not be part of the original agreement, and the production company 
needs to know what add-ons you have requested so they can authorize 
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it and make additional arrangements with the rental company. If it is an 
item that is absolutely necessary, the rental house will most often work 
out an arrangement that is agreeable to all concerned. 

As a Camera Assistant, it is important to have a good working 
relationship with the camera rental house. If you have treated the staff 
and their equipment properly in the past, they will be more inclined 
to help you out when a production company does not have a large 
budget, but you need a few additional items. I was working for a small 
production and prepping the camera package at one of the major cam- 
era rental houses in Hollywood. They had worked out a special price 
deal for the equipment with the rental house. I asked for a few items 
that were not included in the original camera package. Because of the 
excellent relationship that I had with the rental house, the few addi- 
tional items that I requested were included in the camera package at 
no additional charge because the rental house knew me, trusted me, 
and most important knew that I would take care of their equipment. 

A negative attitude will not be tolerated at the rental house. A 
rental house tech told me of one show that he had prepped where the 
production company only had a specific amount of money that they 
could spend for the equipment. The AC attempted to get more equip- 
ment than the production company was prepared to pay for and was 
told that he could not have the items. The AC then began to throw a 
fit, claiming these were items that were needed to do the show prop- 
erly and they must be included. Needless to say, he did not get the 
items and was not very welcome in the rental house after that. A good 
attitude can go a long way in this business, and a bad attitude will 
stop you in your tracks. You'll get a bad reputation very fast, and very 
few people will want to work with you. 

The rental house prep tech is there to service the needs of the AC 
and production company regarding the equipment needed for produc- 
tion, but the prep techs are not your personal servants and do not jump 
when called. The prep tech is there to help, and if you are unfamiliar 
with a piece of equipment, please ask about it. The prep tech would 
rather spend the time answering the question and showing you how 
something works than fixing it after it was broken through error. But 
remember, you must be patient as to how quickly your questions are 
answered because there are other rentals going out at the same time. 

Although I have worked in the industry for quite some time and 
have worked with many of the currently used camera systems, I some- 
times forget things. I have heard it said many times, "If you don't use 
it, you lose it." I was doing a prep and came across a piece of equip- 
ment that I had not used for a long time. I asked the prep tech to 
answer some questions about the equipment. He was busy at the time 
but said he would come back when he could. I continued with the 
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prep, and when the prep tech finished what he was doing, he returned 
to me to answer the questions. If you have forgotten how something 
works, don't be afraid to ask. It's better to admit that you don't know 
or don't remember how something works than to try to figure it out 
and risk damaging an expensive piece of equipment. In addition, there 
will be times when you are prepping a piece of equipment that you 
have never used before. You should always ask the rental house prep 
tech for help on any unfamiliar piece of equipment. 

The prep will usually go faster if you have a system that you fol- 
low. Sticking to your system helps to facilitate efficiency and make the 
prep go quickly and smoothly. However, for various reasons a rental 
house may not have an item ready, may need to make an exchange, 
or may even have to get the item from another rental house. You 
must be flexible and willing to adjust your prep routine if necessary. 
Remember, you don't have to rush through a prep if you have a sched- 
uled prep time. The rental house will not close on you if they are the 
ones who cause a delay with a piece of equipment. 

I remember one prep I did for a very large-scale music video for 
a major music star. The initial prep involved three complete 35 mm 
camera packages. I arrived at the rental house around 9:00 a.m. and 
proceeded to prep the cameras. At approximately 5:00 p.m. I received 
a telephone call from the Production Manager telling me that they 
were adding another complete camera package. After working out my 
additional fees for the prep, I handed the telephone to the rental house 
technician. I knew that they were scheduled to close at 6:00 p.m. After 
hanging up the phone, I asked the rental house technician what we 
were going to do. He said that he would stay with me until all the 
cameras were prepped and ready for shipping. At approximately 10:15 
p.m. I finished and left the rental house. I had done many preps at 
the rental company, the production was a very large show for them, 
and they were willing to work with the Production Manager and me 
so that the prep could be completed. 

Preparation of Camera Equipment 

Before you shoot one frame of film, the camera and all related acces- 
sories must be checked to be sure that everything is in working order. 
When you know when the production will begin filming and the 
equipment has been ordered, contact the rental house and arrange a 
time when you can do the camera prep, or the Production Manager 
may have already made the arrangements and will let you know when 
to prep the camera. A camera prep can take anywhere from a couple 
of hours to a few days or even a week depending on the size of the 
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production and the amount of equipment. Early in my career I was 
given a full week to prep the camera package for a low-budget feature 
film. Even though I didn't need a full week, I was able to do a thor- 
ough prep to be sure that I had everything and that it worked properly. 
Be sure to allow enough time to complete the prep so that you are not 
rushed and are able to check each piece of equipment thoroughly. 

Also be sure that you are adequately compensated for the prep. 
It should be part of your original deal. Many productions try to pay a 
half-day rate for your prep. I don't agree with this because no matter 
how long the prep takes, you are being taken out of the workforce for 
an entire day. You should get paid your full-day's rate for the prep. I'll 
leave that decision up to you when the time comes and will say that 
there have been many jobs that I did that only paid a half-day rate for 
prep. My feeling is a half-day rate is better than nothing, but each per- 
son's situation is going to be different. 

When you go to the rental house, take along your tools and acces- 
sories. Have some dummy loads of film to use for scratch testing the 
magazines. A dummy load is a small spool of film left over from previ- 
ous shoots and is called waste on the camera report. Instead of throw- 
ing out the dummy load, many assistants save these short lengths of 
film for use during the camera prep. 

The primary purpose for doing the camera prep is to ensure that 
you have all the necessary camera equipment and accessories and that 
they are in working order and work together. Each item, no matter 
how small, must be checked and tested. Starting with the spreader, tri- 
pod, and head, you should assemble the entire camera package. Each 
accessory is attached to the camera and tested. Lenses are checked for 
sharpness and accurate focus; magazines are tested for noise and to 
be sure that they don't scratch the film, etc. Power cables are checked 
to be sure that they work properly. If you find any piece of equip- 
ment that does not perform satisfactorily during the prep, send it 
back immediately and request a replacement. Keep in mind that the 
one thing you don't check during the camera prep is probably the one 
thing that will not work at some point during the production, and 
even if you check everything, something will inevitably go wrong 
during the production. It's just a fact of life on a film set: Sometimes 
things don't go smoothly no matter how much preparation you do. 

The following list includes the many items found in a typical 
camera rental package and describes what you should check for during 
the camera prep. Remember, all items on the list may not be needed 
on every production. Because of the many different types of produc- 
tions and the differences between DPs and what equipment they use, 
it would be impossible to come up with one checklist to cover all pos- 
sible shooting situations. I have listed the most basic items that will be 
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found on many productions. You can modify this checklist to suit your 
particular production needs. All camera packages may not have every 
item listed. Appendix C contains a Camera Prep Checklist for your use. 

When you arrive at the rental house, the first thing you should do 
is a preliminary inventory check to see if you have most of the items 
on your camera equipment list. I recommend lining up the cases, 
opening them, and giving them a quick visual check to see if you have 
all of the basic items. As you spend time checking each item, you will 
most likely discover some items that you didn't originally catch when 
doing the preliminary inventory check. As stated earlier, compare 
your equipment list with the list that the rental house has prepared for 
your production. 

Camera Prep Checklist 

1. Spreader 

• Runners slide smoothly and lock in all positions. 

• Tripod points fit and lock into receptacles. 

2. Tripods 

• Legs slide smoothly and lock in all positions. 

• Legs lock securely onto spreader. 

• Wooden legs are free from cracks and splinters. 

• Top casting accommodates the head base (flat or bowl). 

• Be sure to obtain standard tripod and baby tripod. 

3. High hat or low hat 

• Is mounted on smooth, flat piece of wood. 

• Top casting accommodates the head base (flat or bowl). 

• Top casting should be the same as the tripod top casting. 

4. Fluid head 

• Base fits tripod top casting and locks securely (bowl shaped or 
Mitchell flat base). 

• Head includes a quick-release plate allowing for fast removal of the 
camera from the head. 

• Camera lockdown screw of quick-release plate fits into camera body, 
adapter plate, riser plate, or sliding base plate. 

• Pan and tilt movement is smooth at all tension settings. 

• Tension adjustments for pan or tilt engage and do not slip. 

• Head balances properly with complete camera, lens, and magazine 
setup attached. 

• Pan and tilt locks securely in all positions. 

• Eyepiece leveler attaches to head securely. 

• Head contains a mounting bracket for the Camera Assistant's front box. 
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5. Dutch head 

• Base fits into quick-release opening of fluid head. 

• Tilt movement is smooth at all tension settings. 

• Tension adjustments for tilt engage and do not slip. 

• Tilt locks securely in all positions. 

6. Gear head 

• Base fits tripod top casting and locks securely. (All gear heads have a 
Mitchell flat base.) 

• Head includes a quick-release plate that allows the fast removal of the 
camera from the head. 

• Camera lockdown screw of quick release plate fits into camera body, 
adapter plate, riser plate, or sliding base plate. 

• Pan and tilt movement is smooth at all speed settings. 

• Gears shift smoothly. 

• If head contains a tilt plate, it operates smoothly and locks securely in 
all positions. 

• Pan and tilt locks securely in all positions. 

• Eyepiece leveler attaches to head securely. 

• Head has a mounting bracket for the Camera Assistant's front box. 

7. Sliding base plate 

• Sliding base plate mounts securely on quick-release plate of head, and 
adapter plate mounts securely on camera body. 

• Camera adapter plate slides smoothly and locks in all positions (see 
Figure 4.1). 

8. Camera body 

• Camera body fits securely on head, adapter plate, or quick release plate. 

• Interior is clean and free from emulsion buildup or film chips. 

• All rollers are clean, free from any burrs, and move smoothly. 

• Aperture plate, pressure plate, and gate are clean and free from any 
burrs. 

• Inching knob works properly. 

• Pull down claw and registration pin operate smoothly and are not bent. 

• Aperture plate is the proper aspect ratio for the production you are 
shooting. 

• Lens port opening is clean. 

• Mirror is clean and free from scratches. (Do not clean the mirror 
yourself. If it is scratched or dirty, tell someone at the rental house 
immediately.) 

• Magazine port opening is clean. 

• Flange focal depth is set correctly. 

• Electrical contacts in magazine port openings are clean. 

• Footage counter and tachometer function properly. 
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Figure 4.1 A, Arriflex sliding base plate. (Courtesy of ARRI Inc.) 

B, Panavision sliding base plate. (Reprinted from the Panaflex Users Manual 

with permission of David Samuelson and Panavision Inc.) 

• On-off switch functions properly. 

• The movement of the shutter, pull down claw, and registration pin is 
synchronized. 

• Variable speed switch functions properly. 

• Camera maintains speed at different speed settings. 

• Pitch adjustment operates properly. 

• Buckle trip switch operates properly. (Not all cameras have a buckle 
trip switch.) 

• Power ports and accessory ports all function properly. 

• Camera heater functions properly. (Not all cameras have an internal 
heater.) 

• Ground glass or viewing screen is clean and is marked for the correct 
aspect ratio. 

• Variable shutter operates smoothly through its entire range of openings. 

• Long and short eyepieces mount properly and focus easily to the eye. 

• Eyepiece heater functions properly. 

• Eyepiece magnifier functions properly. 
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• Contrast viewing filter on eyepiece functions properly. 

• Eyepiece leveler attaches to eyepiece securely. 

• Illuminated ground glass markings function properly and are 
adjustable in intensity. 

• Obtain rain covers for all cameras if you will be shooting in any 
situations where the camera may become wet (rain, snow, in or near 
any water — beach, pool, etc.). 

9. Magazines 

• Magazines fit securely on camera body. 

• You have high-speed magazines for high-speed cameras and regular 
magazines for regular cameras. (On most cameras these are not 
interchangeable . ) 

• Doors fit properly and lock securely. 

• Interior is clean and free from dirt, dust, and film chips. 

• Footage counter functions properly. 

• Film moves smoothly through all film channels and rollers. 

• Different size magazines obtained for various shooting situations: 
200 ft, 400 ft, 1000 ft, etc. 

• Electrical contacts on magazine are clean and free from dirt. 

10. Scratch test magazines 

• Check all magazines on all cameras to be sure that they do not 
scratch film. 

• Load a dummy load of film into each magazine and thread it through 
the camera. Be sure that the dummy load is fresh film stock that has 
not been previously run through a camera. 

• Run approximately 10-20 ft of film through the camera. 

• Remove the film from the magazine take-up side and examine it for 
scratches or oil spots on the base and on the emulsion side. (Turn the 
film from side to side while looking at it under a bright light. If there 
are any scratches on either side, they will be noticeable.) 

• If you find any scratches, request a replacement magazine. 

• On variable speed cameras, run film at various speed settings. 

11. Barneys 

• A barney is a padded cover used to reduce or eliminate noise from 
the camera or magazine. 

• Obtain the proper size barney for each size magazine. 

• If necessary, obtain a separate barney for the camera. 

• With heated barneys check that the heater functions properly. 

12. Lenses 

• Check that lens seats properly in camera body. 

• Front and back glass elements are clean and free from scratches and 
imperfections. 
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• If any imperfections or scratches are found on the lenses, be sure to 
notify the rental house personnel immediately. 

• Iris diaphragm operates smoothly. 

• Focus gears of follow focus attach securely to lens. 

• Focus ring operates smoothly. 

• Remote focus and zoom controls fit securely and operate smoothly. 

• Focus distance marks are accurate. 

• When checking focus distance marks, be sure that the lens is marked 
on both sides of the barrel. If not, wrap a thin piece of tape, such as 
artist's chart tape, around the lens and transfer the focus marks to the 
opposite side. 

• On zoom lenses the zoom motor operates smoothly. 

• Zoom lens tracks properly (see step 13). 

• Zoom lens holds focus throughout the zoom range. 

• Lens shade mounts securely to each lens. 

• Matte box bellows fits securely around all lenses. If not, obtain 
various sized rubber donuts to make a tight seal between lenses and 
matte box. 

13. Zoom lens tracking 

• Check that the shifting of the image is minimal when zooming in 
or out. 

• While looking through zoom lens, line up the crosshairs of the 
ground glass on the focus chart or on a point in the prep area where 
you are working. 

• Lock the pan and tilt so the crosshairs remain centered on the point. 

• While looking through the camera, zoom the lens in very slowly 
and then out very slowly, and watch to see if the crosshairs remain 
centered on the point throughout the length of the zoom. They may 
shift a small amount, and this is usually acceptable. 

• If the crosshairs do not remain centered on the point or shift more 
than just a little, have the rental house check the lens. 

14. Power zoom control and zoom motor 

• Mounts securely to the lens and operates smoothly, both zooming in 
and zooming out. 

• Variable-speed adjustment is accurate. 

• Camera on-off switch functions properly (if available; see Figure 4.2). 

15. Focus eyepiece 

• With the lens removed, point the camera at a bright light source or 
white surface. 

• While looking through the eyepiece, turn the diopter adjustment ring 
until the crosshairs or grains of the ground glass are sharp and in 
focus. 
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A B 

Figure 4.2 A, Microforce zoom control. (Reprinted from the 
Arriflex 35 Book by Jon Fauer with permission of the author 
and ARRI Inc.) B, Panavision zoom control. (Reprinted from the 
Panaflex Users Manual with permission of David Samuelson and 
Panavision Inc.) 

• Lock the adjustment ring and mark it so that it can be set to the 
proper position each time you look through the camera. 

• Wrap a piece of tape around the barrel of the diopter adjustment ring 
and mark it so that it can be set to the proper mark for each person 
who looks through the camera. 

16. Check focus of each lens 

• Mount a lens on the camera. 

• Set the aperture to its widest opening (lowest t-stop number). 

• Using your tape measure, place a focus chart at specific distances 
from the camera. Base the distances on how the lens is marked. If the 
lens has focus marks at 5, 6, 7, 8, 10, 12, and 15 ft, place the focus 
chart at these distances and check the lens at each distance (see 
Figures 4.3 and 4.4). 

• If the lens does not have enough focus markings, you may need to 
make your own. Using the focus marks from the previous step, you 
may want to determine precise marks for 9, 11, 13, and 14ft. Wrap a 
thin piece of tape, like artist's chart tape, around the barrel of the lens 
and, using a focus chart and your tape measure, determine the other 
marks that you may need. In many cases this will save you a great 
deal of time in the long run because you won't have to do it on set. 

• At each distance look through the viewfinder eyepiece and focus the 
chart by eye. 

• Compare the eye focus to the distance measured and see if they 
match. 


FIRST ASSISTANT CAMERAMAN (1 ST AC) 1 73 



iftii 4 mi. 

II|||„ = IM 107a BUfiBANK awD. NOflTH HOUJWOOO H CA U.S.A - [818)7 W -3715 55-2*19 1 M = -|II 

II = f = N 


Figure 4.3 Century Precision Optics focus test chart. (Courtesy of Century 
Precision Optics.) 
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Figure 4.4 Panavision focus test chart. (Courtesy of Panavision Inc.) 
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• If the eye focus does not match the measured focus, have the lens 
checked by the rental house lens technician. 

• Check each lens at various distances, including the closest focusing 
distance and infinity (=°). Some lenses are not marked for their closest 
focusing distance. You may need to wrap a thin piece of tape around 
the barrel of the lens and mark it for its closest focusing distance. 
Check it at 1-ft intervals or as stated previously at markings on the lens. 

• With zoom lenses, check the focus with the lens zoomed in all the 
way (its longest or tightest focal length). 

• Telephoto lenses must be checked at more distances than wide-angle 
lenses because telephoto lenses have less depth of field. 

17. Follow focus mechanism 

• Mount follow focus mechanism securely on the camera or support 
rods, and be sure it operates smoothly with each lens. Check that 
gear fits properly to lens gear. 

• If necessary, obtain different focusing gears for prime lenses and 
zoom lenses. 

• Check to be sure that you have all accessories and that they mount 
and operate properly (focus whip, speed crank, right-hand extension, 
focus marking disks, etc.; see Figures 4.5 and 4.6). 



A B 


Figure 4.5 A, Arriflex follow focus mechanism. (Courtesy of ARRI Inc.) 
B, Panavision follow focus mechanism. (Reprinted from the Panaflex Users 
Manual with permission of David Samuelson and Panavision Inc.) 

18. Matte box 

• Matte box mounts securely on the camera. 

• Matte box operates properly with each lens; does not vignette with 
wide-angle lenses. 

• Matte box has proper adapter rings and rubber donut or bellows for 
each lens. 


FIRST ASSISTANT CAMERAMAN (1 ST AC) 1 75 



A B 

Figure 4.6 A, Speed crank. B, Focus whip. (Reprinted from the 
Arriflex 535 Instruction Manual with permission of ARRI Inc.) 


• Filter trays are the correct size for filters being used. 

• Be sure to have the correct number of filter trays. Matte boxes are 
available with two, three, four, or more filter trays depending on the 
needs of the production. 

• Filter trays slide in and out smoothly and lock securely in position. 

• Rotating filter trays or rings operate smoothly and lock securely in 
position. 

• Eyebrow mounts securely and can be adjusted easily. 

• Hard mattes mount securely and are the correct size for each lens 
(see Figure 4.7). 

19. Filters 

• Each filter is clean and free from scratches. 

• Filters are proper size for filter trays or retainer rings. 

• Filters cover the entire front element of the lenses being used. 

• Sliding filter trays for graduated filters operate smoothly and lock 
securely into position. 

• Rotating polarizer operates smoothly. 

• Always obtain optical flat or clear filter with any filter set. 

• Obtain complete sets of filters for all cameras when using more than 
one camera. 

• Are graduated filters hard edge or soft edge? 

20. Obie light (eye light) 

• Obie light mounts securely and operates correctly at each setting. 

• Be sure that you have extra bulbs for the light. 
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Figure 4.7 Matte box. (Reprinted from the Panaflex Users Manual 
with permission of David Samuelson and Panavision Inc.) 

21. Lens light (assistant's light) 

• Lens light mounts securely and operates properly. 

• Lens light is supplied with spare bulbs. 

22. Precision speed control 

• Check that it operates correctly for both high speed and slow motion 
by running film through the camera at various speeds. 

• When set to a specific speed, it holds that speed without varying. 

• If using an external speed control, be sure to have extra cables. 

23. HMI speed control 

• When using HMI lights be sure that the camera has an HMI speed 
control so that you may adjust the speed to the correct number when 
filming. (HMI lights can cause the image to flicker if the camera is 
not run at certain speeds or shutter angles.) See Figures 4.8 and 4.9 
for HMI filming speeds and shutter angles. 

24. Sync box 

• When shooting TV screens, computer monitors, and projectors, use 
a sync box to eliminate the roll bar. If possible, the camera should 
have a variable shutter so that you can sync the camera to the 
monitor or screen. 

• When shooting at 30 frames per second (fps) or, more precisely, 
29.97 fps, the shutter angle should be set to 180 degrees. 
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Figure 4.8 

HMI filming speeds, 60 Hz 
line frequency — United States. 
(Courtesy of Cinematography 
Electronics Inc., Agoura Hills, 
California.) 
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• When shooting at 24 fps or, more precisely, 23.976 fps, the shutter 
angle should be set to 144 degrees. 

25. Video tap and monitor 

• Video tap camera mounts securely and properly to the film 
camera. 

• Focus and gain controls operate properly. 

• Iris control operates properly. 

• Video tap can be adjusted so that the image is centered on the 
monitor and is clear and easy to view. 

• Check that you have all cables and connectors necessary for the 
video tap and that they work properly. You should have various 
lengths of video cables and power cables for various shooting 
situations (10ft, 25 ft, 50ft). In addition, be sure to have a supply 
of video connectors for connecting the cables to a television, video 
recorder, or other device. Connect video monitor to camera and 
adjust video camera to obtain the best picture. 
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Figure 4.9 

HMI filming speeds, 50 Hz line 
frequency — Europe. (Courtesy of 
Cinematography Electronics Inc., 
Agoura Hills, California.) 


26. Handheld accessories 

• If the production involves any handheld shots, be sure you have the 
necessary accessories, which should attach securely and operate 
properly (left and right handgrips, shoulder pad, handheld follow 
focus, clamp-on matte box or lens shade, 400-ft or 500-ft magazines, 
onboard batteries, etc.). 

• Connect the handgrip with an on-off switch and be sure that it 
operates properly (see Figure 4.10). 

27. Remote start switch 

• Connect remote start switch to camera and ensure that it operates 
properly. 

• Be sure to have extra cables and the proper length cables for different 
shooting situations (dangerous shots, car shots, stunts, etc.). 

28. Batteries and cables 

• Be sure that all batteries are the correct voltage for the camera system 
being used. 
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Figure 4.10 Right handgrip with on-off switch on Arriflex 16SR 
camera. (Reprinted from the Arriflex 16SR Bookby Jon Fauer with 
permission of the author and ARRI Inc.) 

• All cables should be in good condition and have no frayed or loose 
wires. 

• There should be no loose pins in the plugs. 

• Battery cables should be of various lengths for different shooting 
situations. 

• At least two battery cables should be obtained for each camera being 
used. 

• At least two batteries should be obtained for each camera being used. 

• Extra batteries should be available for each camera in case you will 
be shooting high speed. 

• If you will be shooting any handheld shots, you should have at least 
two battery belts or on-board batteries. 

• Each battery should have a charger, either built-in or separate (see 
Figures 4.11, 4.12, and 4.13). 

29. Camera tests 

• At the end of the camera prep, the DP may ask you to perform some 
specific tests. These tests will be shot on film, so be sure to have access 
to some lights and have a light meter with you. You usually need only 
one 400-ft roll of film for these tests, depending on how involved the 
tests are. If you don't have your own light meter, then borrow one 
from the DR Be sure to properly slate each shot of these tests with all 
information included on the slate. Keep a detailed camera report for 
the test as well. The slate and camera report should include the name 
of the production, type of test, lens focal length, focus distance, t-stop, 
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Figure 4.11 Panavision 24-volt double block battery. 
(Reprinted from the Panaflex Users Manual with 
permission of David Samuelson and Panavision Inc.) 



Figure 4.12 Arriflex 16SR3 camera with on-board battery. (Courtesy of 
ARRI Inc.) 
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Figure 4.13 Belt battery. (Reprinted from Motion Picture 
Camera and Lighting Equipment with permission of 
David Samuelson.) 

filter name and strength, and any other pertinent information. This will 
be very helpful when viewing the test and will better enable the DP to 
make final decisions about the equipment. 

A. Film registration test 

• Check that the registration of the camera is accurate by filming 
a registration test chart (see Figure 4.14). 

• I recommend shooting the registration test first on the roll. 
This test requires that you shoot a double exposure, which 
means that you shoot one exposure, rewind the film, and shoot 
another exposure. 

• It is much easier to do at the beginning of the roll than 
somewhere in the middle. 

• Thread the film in the camera and mark the exact frame where 
you start, using a permanent felt-tip marker (see Figure 4.15). 

• Line up the registration test chart through the eyepiece so that 
the crosshairs of the ground glass are centered on the lines of 
the chart (see Figure 4.16). 

• Lock the pan and tilt on the head. 

• Shoot approximately 30 ft of the chart at one stop underexposed. 

• Carefully remove the magazine, do not break the film, and go 
into the darkroom or use a changing bag or changing tent. 

• You will need to wind the film back to the very beginning of 
the roll to find the start frame. This should be done by hand 
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Figure 4.14 Registration test chart. 



Figure 4.15 

Mark the starting frame 
for the registration test. 


and not run back through the camera if the camera has a reverse 
mode. (As stated earlier, I recommend shooting the registration 
test first on the roll because it is easier to wind the film back to 
the beginning of a roll than to a place in the middle.) 

• Place the magazine back on the camera, and thread the film so 
that the original mark is again lined up in the gate. 

• Release the pan and tilt of the head, and reposition the camera 
to line up the registration chart through the eyepiece so that the 
crosshairs of the ground glass are centered within one of the 
boxes of the chart (see Figure 4.17). 
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Figure 4.16 Positioning of crosshair on registration chart 
for shooting the first exposure. 


Figure 4.17 Positioning of crosshair on registration 
chart for shooting the second exposure. 
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• Lock the pan and tilt on the head. 

• Shoot approximately 50 ft of the chart again at one stop 
underexposed. 

• When the film is projected, there will be two sets of chart lines 
on the screen. If the registration of the camera is correct, there 
should be no movement of the lines. 

There are some important things to remember when shooting 
the registration test. You should never rewind the film in the cam- 
era. Some cameras have the ability to run in reverse, and you may be 
tempted to use this feature to quickly rewind your film back to the 
beginning for the second exposure. Instead, remove the magazine from 
the camera and, in a darkroom or changing bag or tent, rewind the film 
by hand back to the beginning of the roll. I have been told by some 
laboratories that when you rewind the film in the camera, there is too 
much stress on the film and the perforations, possibly even stretching 
the film. This will have an adverse affect on how the registration test 
looks and could give you false results. Although it takes a bit longer, 
it is better in the long run to always rewind the film by hand when 
doing the registration test. 

B. Lens focus calibration test 

• Place each lens on the camera, and frame the focus chart so 
that the entire chart is framed by the lens. 

• Photograph the focus test chart at various distances to be sure 
that the lens maintains sharp focus. 

• Make sure the image is sharp in the center, as well as on the left 
and right sides of the frame and the top and bottom of the frame. 

• Shoot the focus test with the lens open to its widest aperture 
whenever possible. 

C. Lens color balance test 

• Place each lens on the camera and photograph a color chart to 
check that there is consistent color balance between lenses. 

• Check to see that each lens reproduces all colors the same way. 

• If you do not have a color chart, cut a variety of color 
photographs out of magazines and paste them on a sheet of 
poster board, and shoot this for the color balance test. 

D. Filter test 

• Place various filters on the camera and photograph a live 
subject to see the effect of each filter. 

30. Pack and label all equipment 

• Label each case on the top and sides with camera tape (just a brief 
description of what is in each case so that you can find things 
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quickly: CAMERA, 1000-ft MAGS, FILTERS, PRIMES, ZOOM, HEAD, 
AKS, etc.; see Figure 4.18). 



Figure 4.18 Proper labeling of equipment cases. 

• If you will be using more than one camera on the production, label 
each camera case and its corresponding accessories with the same 
color tape. (For example, all A camera and accessory cases would be 
labeled in red tape, and all B camera and accessory cases would be 
labeled in blue tape.) 

• If you will be working out of a camera truck, label the shelves for each 
piece of equipment the same as the cases. 

• For a definition of each item on the camera prep checklist, see the 
Glossary. 

Keep in mind that each prep you do will be a bit different. The 
rental house you are dealing with, the type of production, what equip- 
ment you are checking, along with many other factors will affect your 
prep. The preceding checklist is a basic guide for you to use; it is by 
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no means a complete list. It would be impractical to try to list every 
possible piece of equipment you may have on your production. I have 
only listed the basic items that you will encounter on most camera 
preps that you do. 

When doing the camera prep, be as thorough as possible, and 
check every little item in each equipment case. This is important not 
only for when you are shooting but also when you do the camera wrap 
at the end of shooting. If you have checked everything completely and 
it is listed on the original order, there should be no questions when 
the equipment is returned to the rental house. 

The camera prep is not always a guarantee that nothing will go 
wrong with the equipment. An experience I had during one of my 
preps illustrates this. I was hired to work on a commercial that was to 
shoot for two days in and around Los Angeles. The camera prep took 
about half a day the day before we were scheduled to start shooting. 
The next day's call time was 5:00 a.m., and the location was about a 
1-hr drive away. When I arrived at the location, I proceeded to set up 
the camera. I connected the battery and turned on the camera. Nothing 
happened. The camera would not run. After checking all of the bat- 
teries and power cables, I telephoned the rental house at their 24-hr 
number. When I explained to the camera technician what was happen- 
ing, he instructed me to change one of the internal fuses in the cam- 
era. After changing the fuse, the camera still would not run, so it was 
decided that the production company would return to Los Angeles, get 
another camera, and shoot the scenes in the studio that were sched- 
uled for the next day. After exchanging the camera, everything went 
smoothly. I later found out that there was an additional fuse in the 
camera that could only be accessed and changed by a camera techni- 
cian, and it was this fuse that had blown out, causing the camera not to 
run. This is an excellent example of why you should do a camera prep. 
It also shows that a camera prep is not always a guarantee that some- 
thing won't go wrong. Without doing the camera prep, I would have 
had no way of knowing if the camera had been in working order when 
it was picked up. At least I knew the camera had been working and the 
problem was no fault of mine. The DP had also stopped by the rental 
house during the prep, so he also knew that the camera had been work- 
ing. He was able to explain this to the client on the first morning while 
I was attempting to get things working. 

PRODUCTION 

The prep is done, the film and expendables have been ordered, the 
camera truck is loaded and set up for production, and it's now time 
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for filming to start. As stated in Chapter 3, the production phase of 
shooting is a complex operation that requires a great deal of dedica- 
tion, hard work, and attention to detail on the part of all involved. 
This is especially important to the 1st AC. The proper performance 
of the duties and responsibilities of the 1st AC is vital to the smooth 
operation of the production. You must set up the camera each day, 
keep it clean, change lenses and filters, load film into the camera, and 
probably most important, keep the shot in focus during filming. You 
must pay close attention to detail and be ready to make quick deci- 
sions. You are one of the key people who the DP relies on during film- 
ing. If you let the DP down, you let down the entire crew. 

Start-of-the-Day Procedures 

The first thing you should do each day is set up the camera. Place the 
camera on the head, which is either mounted to the tripod or the dolly. 
If the camera and head are being placed on a tripod, many assistants 
often use a piece of carpet in place of the spreader under the tripod. 
The points on the tripod legs dig into the carpet, creating a firm sup- 
port for the tripod and camera. This also sometimes makes it easier 
when moving or repositioning the camera. This piece of carpet usually 
measures 4 ft X 4 ft. Remember that there are times when you must use 
the spreader, so you should always have one available. 

If necessary, oil the camera movement and clean the gate and 
aperture plate to remove any dirt, dust, or emulsion buildup. Check to 
be sure that the interior of the camera is clean and free from any film 
chips or dust. Set up the camera with all the basic components except 
for a magazine and a lens. Attach the various accessories to it, includ- 
ing the follow focus, matte box, eyebrow, eyepiece leveler, lens light, 
and so on. While the 1st AC sets up the camera, the 2nd AC is often 
nearby, handing pieces of equipment to him or her. When you have 
the basic camera built, some assistants like to run the camera to warm 
it up. Many times the camera has been sitting in the loading room or 
on a camera truck all night, and it may be a bit cold. A general rule to 
follow is to run the camera for approximately the length of the first 
roll of film that you will be placing on the camera. For example, if the 
first roll being placed on the camera is 400 ft, reset the footage counter 
to zero, and then warm up the camera until the footage counter shows 
"400." After the camera has warmed up, you can then place the maga- 
zine and lens on it. You should never place a lens on the camera or 
remove a lens from the camera while it is running. The shutter turns 
while the camera is running during the warm-up, and it may hit the 
back of the lens if the lens is not placed on the camera properly. 
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If you are not sure about the proper warm-up procedure to follow 
with the camera you are using, check with the rental house during the 
camera prep. With some cameras you may cause more damage by run- 
ning them without film. Certain types of cameras contain heaters that 
must be connected to a battery for the camera to warm up. This warm- 
up usually only takes a few minutes, and the camera can then be used 
safely without fear of damaging the movement or any of the camera 
components. 

Unless the DP requests a specific lens, I recommend placing a 
wide-angle lens on the camera. This allows the DP or Camera Operator 
to see as much of the scene as possible when he or she first looks 
through the camera. It's a good idea to establish a procedure at the 
beginning of the production regarding what lens to place on the camera 
at the beginning of each day. The DP may request a specific lens, such 
as the 25-250 zoom or the widest prime lens you have, or he or she may 
even tell you not to place a lens on the camera until the first shot has 
been decided upon. Open up the aperture to its widest opening and set 
the focus to the approximate distance so that the scene can be viewed 
clearly. When the camera is warmed up, place the first magazine on it 
and finish making it ready for the first shot. Be sure to let the DP and 
Camera Operator know as soon as the camera is ready for use. This 
setup procedure should take approximately 15-20 minutes from start 
to finish. It is important to get the camera set up as quickly as possible 
at the start of each day, but never trade safety for speed. In other words, 
set it up quickly, but don't go so quickly that you could make mistakes. 
On most union productions the call times for the assistants is approxi- 
mately 20 minutes before the DP and Camera Operator. By the time the 
DP and Camera Operator arrive on set, the camera should be set up and 
ready to look through for the first setup of the day. Check that the view- 
finder is clean and set to the proper position for the Camera Operator 
or DP to look through it. Nothing is more annoying to an Operator or 
DP than looking through the viewfinder that is not set for his or her eye 
and looking at an out-of-focus or soft image. 

When the camera is set up and the first camera position and 
angle are established, you should ensure that all needed camera 
equipment is nearby. The 2nd AC may have already done this while 
you were preparing the camera, but it doesn't hurt to double check. 
Keep any camera equipment that will be needed throughout the shoot- 
ing day as close to the camera as possible, without being in the way of 
other people or equipment. Camera equipment includes lenses, filters, 
magazines, and accessories. 

As part of their kit, many assistants have some type of handcart or 
dolly to keep camera equipment cases on. These carts enable the assist- 
ant to keep all of the cases neat and organized yet quickly movable 
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when there is a new camera setup. The two most common types of 
carts or dollies used for moving camera equipment cases are the 
Magliner Gemini Jr. and Gemini Sr. They both collapse for shipping 
and storage and can be set up quickly when needed. Many Camera 
Assistants also use a cart made by Rubbermaid. The Magliner carts 
can be very expensive depending on the options you choose, but you 
will soon discover that they are worth the price. With all of the cases 
on set, you will discover very quickly how time saving it is to wheel 
the equipment from one setup to the next rather than carry each case 
individually (see Figures 4.19 and 4.20). 


Figure 4.19 

Magliner cart folded for storage and 
transporting. 



Most assistants also keep their tools and accessories near the 
camera during shooting. The Camera Assistant's ditty bag, contain- 
ing basic tools and accessories, should also be kept on the cart during 
filming. It is also common to keep the DP's meter case on one of the 
camera equipment carts. 

Many assistants organize and set up the carts so that things on 
set run as efficiently as possible. It is common to have one cart des- 
ignated as the lens cart, with all lens cases, lens accessory cases, and 
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Figure 4.20 Magliner cart with top and bottom shelves, set up 
for use. 

filter cases kept on this cart. Another cart would be set up with maga- 
zines, extra camera batteries, other accessories such as high hat and 
matte box, and anything else that may be needed. The assistant's set 
bag and DP's meter case would usually be placed on the second cart. 
In addition, if you are using more than one camera, it is advantageous 
to have a separate cart designated for each camera's accessories. Many 
assistants also set up their carts with drawers that can be used to store 
some of the most commonly used expendables, such as AA, AAA, 
and 9-volt batteries, along with markers, pens, Velcro, lens tissue and 
fluid, and more. It is not uncommon to have two, three, or even more 
camera equipment carts on a large-scale production. 

When bringing equipment to the set, keep in mind that you may 
not need everything from the camera truck. Bring only what will be 
needed for the basic shots. Use your best judgment based on the previ- 
ous day's needs along with the location and types of scenes that will 
be shot. Look at the call sheet for the day's work so that you know 
what scenes will be shot. For example, if you will be shooting mostly 
interiors in a very small room, you probably won't need the 150-600 
zoom lens, or if shooting night exteriors, you probably won't need 
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the set of 85 or ND filters. Use your best judgment as to what equip- 
ment should be on set at any given time, but if you are unsure, bring 
it all so that if you do need something, the production is not held up 
while you or the 2nd AC goes to the camera truck to retrieve the item. 
I remember one production that I was on where the Location Manager 
had the grip/lighting truck parked directly in front of the location and 
the camera truck parked two blocks down the street. After about 2 hr 
of the 2nd AC needing to be shuttled back and forth to the camera 
truck, the Location Manager made arrangements for the truck to be 
moved closer to the location. 

Another important thing to keep in mind when bringing equip- 
ment to the set is where you will put it. When filming on practical 
locations, such as private homes or businesses, you may want to scout 
the location upon arrival to find a room or area close to the shooting 
area where you can set up a home base for the camera department. 
This is important so that you have everything needed in close proxim- 
ity to the camera and so you don't have to continually run back and 
forth to the camera truck or to another area of the location to get a 
piece of equipment. Keep in mind that the grip and electric depart- 
ments will also be looking for an area to stage their equipment, and 
you all must work together. Don't block their equipment with camera 
carts and cases, and hope they will be equally courteous when they 
stage their equipment. 

Loading and Unloading Film in the Camera 

Whenever a new magazine is placed on the camera, notify the DP and 
Camera Operator so they know that the camera will not be available to 
them while you complete the reload. Reloading the camera with film 
should take only a minute or two depending on the camera and your 
level of experience. Before a new magazine is placed on the camera, 
clean the interior of the camera body with compressed air. Check and 
clean the gate and aperture plate to remove any emulsion buildup. If 
possible, remove the gate and aperture plate for cleaning. When clean- 
ing the gate, never use any type of sharp tool that could scratch it and 
cause scratches on the film emulsion. To clean emulsion buildup, use 
one of the orangewood sticks that you obtained with the expendables. 
Clean the gate and aperture plate with compressed air. 

When the new magazine is placed on the camera, reset the foot- 
age counter to zero so that the dial readings and footage amounts on 
the camera report will be accurate. Remember to write the roll number 
on the identification label of the magazine if this has not already been 
done by the 2nd AC. If the magazine contains a short end, place the 
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small identification label next to the footage counter as a reminder 
that the magazine does not contain a full roll of film. In addition, 
when placing a magazine on the camera, the size and weight of the 
roll could affect the balance of the camera. Check and rebalance the 
camera if necessary so that the Camera Operator will not have diffi- 
culty in operating the shot because of an unbalanced camera. Also, 
remember that when using a camera with displacement magazines, as 
the film travels through the camera it is displaced from the front of the 
camera to the back. This will also cause the camera to become unbal- 
anced after every shot, so you should periodically check the balance 
during shooting and adjust it as required. If necessary, place a sound 
barney on the magazine after it has been placed on the camera. When 
you have completed loading the magazine and film on the camera, 
notify the 1st Assistant Director (AD), DP, and Camera Operator that 
the camera is now ready for use. 

If you remove a partially shot magazine and plan to finish shoot- 
ing it later in the day, always mark an X on the frame of film in the 
gate. This allows you to line up the film properly when you place the 
magazine back on the camera later in the day. Please see a detailed 
explanation of this in Chapter 5. 

Keeping the Camera Clean 

One of the most important things to remember during filming is to keep 
the camera clean. Dirt and dust on the camera not only looks unprofes- 
sional, but they also can cause big problems if it gets into the camera 
body, the magazines, on lenses or filters, in the gate, or on the mirror 
shutter. The smallest speck of dirt can cause emulsion scratches on the 
film and ruin a whole day's shooting. Clean the camera each day when 
it is set up. Clean the inside with compressed air. Keep the outside of 
the camera body clean by using an inexpensive 2-in.-wide brush to 
remove the dust and dirt. If the exterior of the camera body becomes 
exceptionally dirty, wipe it off with a damp cloth. Never use the damp 
cloth to clean lenses or filters. As stated earlier, clean the gate using an 
orangewood stick and compressed air. When oiling the camera move- 
ment, remove any excess oil by using a cotton swab or foam-tip swab. 

Each time a new lens or filter is placed on the camera, check it 
for dirt, dust, or smudges. If the lens or filter needs to be cleaned, don't 
make everybody wait while you clean it. First place it on the camera 
so that the DP can look at the shot and determine if it is the correct 
lens or filter. When it has been approved for the shot, you should then 
have enough time to remove it and clean it before shooting. There will 
usually be a lighting change of some type that gives you enough time 
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to do the cleaning. If not, you must inform the DP or Camera Operator 
that the lens or filter must be cleaned before anything can be shot with 
it. The proper way to clean lenses and filters will be explained further 
in the Lenses section in this chapter. 

Oiling and Lubricating the Camera 

The movement in many motion picture cameras must be oiled at regu- 
lar intervals. If you are not sure whether you should oil the movement 
or how often to oil it, always check with the rental house when you do 
the camera prep. The rental house also should give you a small con- 
tainer of oil. 

In addition to oiling the movement, it is sometimes necessary to 
lubricate the pull-down pins with a small drop of silicone liquid to 
prevent squeaking. Panavision cameras require a drop of the supplied 
silicone liquid on the felt pads at the base of the aperture plate. As the 
pull-down claws finish their downward movement, they rub across 
these pads picking up just enough silicone to prevent any squeaking 
as they enter the film perforations at the top of their movement. 

Some cameras need to be oiled every day; others only require oil- 
ing on a weekly or monthly basis. Check with the rental house because 
you can do just as much damage by oiling too much as by not oiling 
enough. Panavision says that, as a general rule, their cameras should 
be oiled on a daily basis depending on how much film is being shot 
each day. The exception to this rule is when using the new Panavision 
Panaflex Millennium camera. According to the operations manual for 
the Millennium, the movement should be lubricated every two weeks 
or after 100,000 ft of film has run through the camera. Panavision high- 
speed cameras must be oiled after every 1000 ft of film has been shot 
whenever you film at speeds greater than 60 fps. Panavision cameras 
have anywhere from 7 to 13 oiling points in the movement, depending 
on which model you are using. They usually have an oiling diagram 
on the inside of the door to the camera body, and a small container of 
Panavision oil is included in the camera accessory case. 

Arriflex cameras use a different type of movement and do not 
need to be oiled nearly as often. Some Arriflex cameras require oiling 
only every few months or after a specified amount of film has been run 
through them. The oiling of Arriflex cameras is most often handled by 
the rental house technicians and rarely by the Camera Assistant in the 
field. 

When you do oil the movement, it is necessary to place only one 
drop of oil on each oiling point. Be very careful not to get any oil in the 
gate or on the mirror. If the oil does get onto the film, it will show up as 
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spots on the exposed negative. If you should get any excess oil in the 
movement, remove it by using a cotton swab or foam-tip swab from your 
expendables supply. Be very careful when using the cotton swabs so that 
you do not leave any of the lint from the cotton tip in the movement. If 
lint gets into the gate, it can cause hairs on the emulsion. If you do find 
it necessary to place a drop of silicone liquid on the pull down claw, or 
sometimes on the aperture plate, be extra careful not to get any of the 
silicone in the movement because it could damage the movement. 

Another thing to remember when oiling the camera is to only use 
the oil supplied by the rental house or recommended for that particular 
camera. Never use Panavision oil on Arriflex cameras or Arriflex oil on 
Panavision cameras. It is a good idea to have a supply of the different 
oils in your kit with your tools and accessories. This way, if you do not 
get any oil from the rental house, you will be prepared and be able to oil 
the camera movement when necessary. Figures 4.21 through 4.27 show 
the oiling points for some of the cameras that require oiling most often. 



Figure 4.21 Panavision Panaflex 16 oiling points. 
(Reprinted from the Hands-On Manual for Cinemato- 
graphers, with permission of David Samuelson.) 
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Figure 4.22 Panavision Panaflex Millennium oiling 
points, side view. (Courtesy of Panavision Inc.) 



Remember: Never over oil the camera movement. Use only the sup- 
plied or recommended oil for a particular camera. When in doubt, 
check with the rental house. 
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Oil Oil 



Figure 4.24 Panavision Panaflex 35 oiling 
points. (Reprinted from the Hands-On Manual 
for Cinematographers with permission of David 
Samuelson.) 


Setting the Viewfinder Eyepiece 

The viewfinder eyepiece must be set for each key person who looks 
through the camera. On most productions the key people are the Director, 
DP, Producer, Camera Operator, and 1st AC. On commercials it may also 
be set for the client or agency people. Because each person's vision is dif- 
ferent, you will need different settings on the eyepiece so that the image 
will appear sharp and in focus to each person who looks through it. 

To focus the eyepiece, it is best to first remove the lens if pos- 
sible. Aim the camera at a bright light source or white surface. While 
looking through the eyepiece, turn the diopter adjustment ring on the 
eyepiece until the crosshairs or the grains of the ground glass appear 
sharp and in focus. Professional motion picture cameras are available 
with a variety of ground glass formats for shooting depending on a 
number of factors. The DP should discuss the needs with the Director 
and production company, as well as discuss the options with the 
rental company prior to renting the camera equipment. Figures 4.28 
and 4.29 show examples of ground glass formats. These illustrations 
are only a very small sampling of what is available to the filmmaker. 
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Figure 4.25 Panavision Panastar oiling points. 
(Reprinted from the Hands-On Manual for 
Cinematographers, with permission of David 
Samuelson.) 


Some eyepieces have a diopter ring with a number scale so that 
you may set the viewfinder for an individual by turning the ring to the 
number that corresponds to his or her vision. In most cases I recom- 
mend that you wrap a thin piece of white paper tape or artist's chart 
tape around the diopter ring so that it can be marked for each person's 
setting. Have the Camera Operator, DP, and Director set the eyepiece 
for their vision, and mark the tape accordingly. You should also set 
the viewfinder for your vision. Then whenever one of these key peo- 
ple looks through the camera, you can set the eyepiece to their setting. 
Figure 4.30 shows the viewfinder marked for the key people who may 
look through the camera. 

Note: Always remember to set the viewfinder back to the Camera 
Operator's mark before shooting. 

To focus the eyepiece while the lens is still on the camera, first 
be sure that the aperture is set to its widest opening. Look through the 
lens and adjust the focus until everything is out of focus. If using a 
zoom lens, zoom in to its most telephoto focal length. Aim the camera 
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Figure 4.26 Panavision Super PSR oiling 
points. (Reprinted from the Hands-On Manual 
for Cinematographers with permission of David 
Samuelson.) 


at a bright light source or white surface. Turn the diopter adjustment 
ring on the eyepiece until the crosshairs or grains of the ground glass 
appear sharp and in focus. If you wear eyeglasses, remove your glasses 
before setting the viewfinder eyepiece for your vision. 

Just as important as keeping the camera clean is keeping the 
eyepiece clean. Many eye infections have been passed on from many 
people looking through the eyepiece. Be sure to clean the glass and 
rubber eyecup of the eyepiece regularly throughout the shooting day. 
Also keep some type of eyepiece cover in place during shooting. Many 
expendables stores sell a chamois cover made for specific camera eye- 
pieces. I have also used terry cloth wrist bands that you can purchase 
at most sporting goods stores. They are very durable, absorb perspira- 
tion, and can be washed and reused. 


Lenses 


The basic definition of a lens is that it is an instrument that bends 
light waves in such a way to produce an image of the object from 
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Figure 4.27 Panavision 65 mm camera oiling 
points. (Reprinted from the Hands-On Manual 
for Cinematographers with permission of David 
Samuelson.) 



Figure 4.28 A, Arriflex Super 16 mm ground glass. B, Arriflex 
35 mm ground glass. (Courtesy of ARRI Inc.) 
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Figure 4.29 A, Panavision Regular 16mm ground glass. B, Panavision 
Super 16mm ground glass. C, Panavision 35 mm ground glass. (Courtesy of 
Panavision Inc.) 



Figure 4.30 Eyepiece showing marks for each person's setting: D = Director, 
A = 1st AC, O = Camera Operator, DP = Director of Photography. 


which the light was reflected. The lens directs the reflected light from 
an object onto the film emulsion, producing a photographic image of 
the object. When referring to a lens, the DP will call for it by its focal 
length. Focal length is defined as the distance from the optical center 
of the lens to the film plane when the lens is focused to infinity. The 
focal length of the lens is an indication of how much of the scene the 
lens will see. Focal length is always expressed in millimeters (mm). A 
lens with a short focal length, such as 12mm, 18mm, 24mm, etc., will 
see a bigger area of the scene than a lens with a long focal length, such 
as 85 mm, 100 mm, 150 mm, etc. 

Some DPs use a slightly different terminology when referring to 
specific lenses. This terminology is not used frequently, but it is worth 
mentioning in case you work with someone who does refer to a lens 
in this manner. A 25mm lens may be referred to as a 1-in. lens, 50mm 
as 2-in., 75mm as 3-in., and 100mm as 4-in. This is based on the fact 
that 25 mm is approximately equal to 1 in, and so forth. 


FIRST ASSISTANT CAMERAMAN (1 ST AC) 201 


Keep in mind that it is practically impossible to manufacture 
a perfect lens. All lenses will have some type of imperfection. Some 
anamorphic lenses give better results when filming a curved sur- 
face than when filming a flat surface. On some lenses the focus may 
shift when opened to their widest aperture. See the information in 
the Focusing Tips section, about the yellow and blue witness marks 
on some Panavision lenses. Some zoom lenses give the appearance of 
zooming when shifting focus. This phenomenon is called breathing. 
Some zoom lenses do not track accurately throughout the range of the 
zoom, which often requires a slight movement (panning or tilting) of 
the camera to maintain proper composition. 

Prime Lenses and Zoom Lenses 

The two main types of lenses are prime and zoom. Prime lenses have 
a single fixed focal length, such as 25 mm, 35 mm, 50mm, 65 mm, and 
so on. Zoom lenses have variable focal lengths, which mean that you 
can change the focal length by turning a ring on the barrel of the lens. 
Zoom lenses are available in many different ranges, including 10-100, 
20-100, 12-120, 25-250, 150-600, and so on. The 10-100, 25-250, 
and 12-120 ranges may be referred to as ten-to-one (10-1) zooms. The 
20-100 range is called a five-to-one (5-1) zoom, and the 150-600 is 
called a four-to-one (4-1) zoom, and so on. These abbreviated names 
for the lenses are equal to the ratio of the tightest focal length of the 
lens to its widest focal length. The zoom lens sizes mentioned are only 
a small sampling of the different zoom lenses available today. Check 
with the rental house to see what size zooms they have. The Camera 
Equipment Checklist in Appendix C contains a more extensive listing 
of the prime and zoom lenses that are currently available. 

While prime and zoom may be specific types of lenses, the gen- 
eral categories of lenses may be classified as wide angle, normal, or 
telephoto. This is in reference to the area of the scene that they see. A 
wide-angle lens sees more of the scene than a telephoto lens. A normal 
lens is called that because it approximates the angle of view or field of 
view as seen through the human eye when standing at the same posi- 
tion as that of the camera. Telephoto lenses are lenses that have a very 
large focal length such as 200mm, 300mm, 400mm, 600mm, and even 
1000 mm. They allow you to photograph a close-up of an object or a 
subject from a great distance. Telephoto lenses may also be referred to 
as long lenses, and wide-angle lenses may be referred to as short lenses. 

When working with lenses you should be familiar with some of 
the terminology used. One term, lens perspective, is an indication of 
the area that the lens sees. It may also be referred to as the lens field of 
view. It is an indication of how much of the scene will be visible when 
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looking through the lens. Wide-angle lenses have a larger field of view 
than telephoto lenses. 

Another commonly used term used regarding lenses is lens speed. 
The lens speed is an indication of the widest f-stop or t-stop setting 
of a particular lens. Fast lenses will have a smaller lens speed and are 
often used for nighttime photography. For example, a lens speed of 1.9 
means that the widest aperture setting of the lens is a t/1.9. 

You must be aware of the type of lens mount on the camera 
you will be using. Unfortunately (or fortunately) lenses are not inter- 
changeable from one camera system to another. Currently, the two 
most common lens mounts are the Panavision Mount (PV), which is 
standard on all Panavision cameras, and the Arriflex PL Mount, which 
is standard on all newer Arriflex cameras. Some of the older Arriflex 
16 mm cameras still use the Arriflex Standard Mount or Arriflex 
Bayonet Mount. There are adapters available so that you may use 
these lenses on a camera with a PL Mount. The PL in the name means 
Positive Lock. Be sure that the lenses you are using have the same type 
of mount as that of the camera you will be using; if they do not, then 
you must have some type of adapter or you cannot use them. 

A situation that you may encounter with lenses is the possibility 
of using 35 mm lenses on a 16mm camera. Although this rarely hap- 
pens, it is important enough to mention here briefly. There is basically 
no difference in your image if using 35mm format lenses on a 16mm 
camera. For example, an 18mm lens is an 18mm lens whether it is 
placed on a 35mm camera or on a 16mm camera. It will give you the 
same image on both. The field of view or angle of view will be the 
same as if you were shooting in 35 mm format. When checking your 
depth of field, be sure to use 35 mm tables and circles of confusion. 
Focus witness marks are the same, but you should always check them 
just to be sure. Through the years there has been much discussion on 
this topic. If you are in doubt, I recommend shooting extensive tests to 
be completely sure. 

Although I don't recommend it, some people have used 16 mm 
lenses on a 35 mm camera. You must be very careful when doing this 
because with some wide-angle lenses, the spinning shutter of the cam- 
era may hit the rear element of the lens. Be sure to carefully check if 
you plan on doing this. 

Most lenses you will use are called spherical lenses. They are the 
standard types of lenses used for many filmed productions. When you 
are shooting for extreme widescreen presentation, you will often shoot 
using anamorphic lenses. An anamorphic lens is one that squeezes or 
compresses the image horizontally so that a widescreen image can fit 
onto an almost square 35 mm film frame. During projection, the image 
is projected through a similar anamorphic lens that unsqueezes the 
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image creating a widescreen image on the screen. As stated in Chapter 
1, the aspect ratio for anamorphic is usually referred to as 2.40:1, but 
it may also be called 2.35:1 or 2.36:1. 

Whenever a lens is not being used, it should be capped on both 
the front and rear elements and placed in a padded case. The padding 
will help to cushion the lens and protect it from shocks and vibration. 
The internal elements of the lens can become loosened very easily if 
the lens is not protected or handled properly. When you are filming 
in dusty conditions or any situation in which something may strike 
the front of the lens, it is a good idea to use an optical flat. As stated 
in Chapter 1, an optical flat is simply a clear piece of optically cor- 
rect glass placed in front of the lens as a means to protect it. Optical 
flats are available in the same standard sizes as filters. It is much less 
expensive to replace a filter that has become scratched than to replace 
the front element of the lens. This brings up a story that a DP colleague 
of mine once told me. He was shooting a scene of a plane taking off as 
the actors leapt into it. As the plane fired up, it spun around and a lot 
of sand and gravel was kicked up directly into the front element of 
the lens. The front element of the lens was severely scratched, and the 
production company ended up paying for a new lens. If they had only 
placed an optical flat in front of the lens, the production could have 
saved a great deal of money. 

All professional lenses have a coating on the front element and 
should be cleaned only when absolutely necessary. Clean a lens first 
with compressed air or some type of blower bulb syringe. If there are 
no smudges or fingerprints, then there is nothing more that you need 
to do to clean the lens. If the lens has any fingerprints or smudges, 
clean it with lens cleaner and lens tissue. After the dirt and dust have 
been blown away, moisten a piece of lens tissue with lens cleaning 
fluid. Wipe the surface of the lens carefully, using a circular motion. 
While the lens is still damp from the lens solution, use another piece 
of tissue to remove the remaining lens cleaning fluid from the lens. 
I have seen some assistants apply the lens cleaning fluid directly to 
the lens element, but I don't recommend doing this because of the cur- 
vature of the front element of the lens. The fluid can travel along the 
element of the lens and sometimes gets between the lens housing and 
the glass curved element, ending up behind the glass. As a result, you 
have no way to remove the fluid from the back of the lens glass. The 
important thing to remember is that you should never use a dry piece 
of lens tissue on a dry lens surface. Small particles of dirt and dust 
may still be on the coating and will cause scratches. Also, never use 
any type of silicone-coated lens tissue or cloth to clean lenses. 

Use the same method for cleaning lenses when cleaning filters. 
First clean the filter with compressed air, and then use lens cleaner 
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and lens tissue. Another good way to clean the filter is by breathing on 
it and wiping off the moisture with a piece of lens tissue or a special 
filter cloth. You should never use this method when cleaning lenses. 

Remember: Clean lenses only when absolutely necessary. Never use 
a dry piece of lens tissue on a dry lens. Never use silicone-coated lens 
tissue or cloth to clean a lens. 


Checking for Lens Flares 

Each time the camera or lights are moved to a new position, you 
should check that no lights are kicking or shining directly into the 
lens, which will cause a flare in the photographic image. A flare could 
cause an overall washing out of the image or create a streak of light in 
the image, so objects in the scene don't have sharp detail. If you have 
a French flag or eyebrow on the camera, you may be able to adjust it 
to eliminate the flare. The eyebrow may also be called a sunshade (see 
Figures 4.31 and 4.32). 



You also may be able to eliminate the flare by placing a hard 
matte on the matte box. The hard matte is snapped in place onto the 
front of the matte box, and it contains a cutout based on the focal 
length of the lens being used. The hard matte allows light to enter 
only the small cutout in the matte, while the rest of the matte blocks 
the light, thus preventing a flare in the image. See Figure 4.33 for an 
illustration of hard mattes and a matte box with a hard matte in place. 
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A 


Figure 4.33 A, Hard mattes. B, Hard matte in place on matte box. 
(Reprinted from the Panaflex Users Manual with permission of David 
Samuelson and Panavision Inc.) 


If the flare cannot be removed at the camera, request that a flag be set 
by one of the Grips to keep the light from kicking into the lens. 

There are a few different ways to check for lens flares. One is to 
place your face directly next to the lens, looking in the direction that 
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the lens is pointed. Look around the set to see if any lights are shining 
directly at you, which means they are shining directly into the lens. 
Another way to check for flares is to stand in front of the camera, face 
the lens, and move your hand around the lens or matte box. If you 
see a shadow from your hand falling across the lens, there is probably 
a light flaring the lens from the angle of the shadow. A third way to 
check for flares is to place a convex mirror directly in front of the lens, 
with the mirror side facing the set. Any lights that may be causing a 
flare can be seen in the mirror. If you find a flare, it must be removed 
from the front element of the lens by the hard matte, French flag, eye- 
brow, or grip flag. 

Remove lens flares from the matte box and filter as well as the 
lens. Any light striking the matte box or filter can still reflect into the 
lens, causing a flare in the image. Checking the lens for flares takes a 
certain amount of experience and cannot be fully explained or under- 
stood unless you are in an actual shooting situation. Whenever you 
are not sure if there is a lens flare, ask one of the Grips to help or to 
double check for you. Also remember that if you are using a telephoto 
lens, a flag will work best when placed at a distance from the lens. 
In other words, the more telephoto the lens, the farther away the flag 
needs to be to remove any flare. 

Depth of Field 

Depth of field may be defined as the range of distance within which 
all objects will be in acceptable sharp focus, including an area in front 
of and behind the principal point of focus. There will always be more 
depth of field behind the principal point of focus than in front of it. 
This is generally referred to as the one-third-two-thirds rule [V-i-Vi), 
which says that there is approximately V% of the depth of field in front 
of the subject and % behind the subject (see Figure 4.34). 

There are a number of factors that affect the depth of field for 
any given situation. These factors include the focal length of the lens, 
f-stop, distance to the subject, and the format you are shooting. The 
smaller your shooting format, the more depth of field you have, so gen- 
erally 16 mm has more depth of field for a given situation than 35 mm. 

To calculate your depth of field you must know the following: 

1. Focal length of the lens 

2. Size of the aperture (f-stop) 

3. Distance from subject to the camera film plane 

To find the depth of field for a particular situation, you may use 
the depth-of-field tables available in many film reference books or one 
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Depth of Field 



Figure 4.34 Basic principle of depth of field. (Camera illustration reprinted 
from the Panaflex Users Manual with permission of David Samuelson and 
Panavision Inc.) 


of the commercially available depth-of-field calculators. The problem 
with most of the depth-of-field tables in many books is that they list 
only a limited number of focal length lenses. An example of a depth- 
of-field table is shown in Figure 4.35. 

For the depth-of-field table our focal length is 50 mm. Let's use 
an aperture of 2.8 and a distance of 15 ft to determine our depth of 
field. Knowing these three factors enables you to read that the depth 
of field is from 13 ft, 4 in. to 17 ft, 3 in. 

What happens if you are using a focal length lens that is not 
listed in the book? How do you find your depth of field? Most assist- 
ants, myself included, usually use one of the commercially available 
depth-of-field calculators. Some of these devices allow you to dial in 
the focal length, f-stop or t-stop, and subject distance and then read 
the depth of field. Two of the most commonly used depth-of-field cal- 
culators are the Guild Kelly Calculator for both 16mm and 35mm, and 
the Samuelson Mark II Calculator (see Figures 4.36 and 4.37). 

Assistant Cameraman David Eubank has developed software 
for use in a PDA using the Palm operating system. These two appli- 
cations are called pCam and pCine and are both available for down- 
load at David Eubank's web site at www.davideubank.com. They will 
also be available for the iPhone by the time this edition is published. 
The pCam software is a great tool for calculating depth of field quickly. 
You first choose the format you are shooting. Then you enter the 
f-stop, focus distance, and the focal length of the lens, and the near and 
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Figure 4.35 Depth-of-field table: focal length of lens = 50mm, film 
format = 35 mm. 


far limits of your depth of field are shown on the screen (see Figure 
4.38). Further discussion of some of the features of pCam and pCine 
can be found later in this chapter in the Using Computers section. 

When expressing your depth of field, it should always be stated 
as a range from the closest point to the farthest point and not as a sin- 
gle number. By always stating your depth of field as a range of dis- 
tance, it will help you to remember your limits or the actor's limits for 
a particular scene or shot. When using depth-of-field tables, remem- 
ber that the depth of field is different depending on whether you are 
working with 16mm or 35mm. The circle of confusion chosen for the 
particular format you are shooting, usually 16mm or 35mm, will have 
a bearing on your depth of field. The circle of confusion for 16 mm is 
generally accepted to be 0.0006 in., while the circle of confusion for 
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— 250 lens DEPTH OF FIELD LENS 2SO- 



Figure 4.36 Samuelson Mark II depth of field calculator. 

35 mm is generally accepted to be 0.001 in. The definition of circle of 
confusion can be quite confusing itself and depends on whom you are 
speaking with about the subject. When I was studying cinematography 
I was told that circle of confusion is in reference to the closest point in 
front of the lens that doesn't focus as a point but focuses as a blurred 
circle. The diameter of this blurred circle is called the circle of confu- 
sion. This is not the place for a detailed discussion on the specifics 
and technicalities of circle of confusion. For more detailed informa- 
tion, check the Recommended Reading section at the end of the book. 

Please bear in mind that depth of field is not an exact science 
and is based on different lens characteristics and designs. Depth of 
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Figure 4.37 Guild Kelly depth of field calculator. 
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Figure 4.38 Depth of field screen shot from pCam. 
(Courtesy of David Eubank.) 
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field limits should be used only as a guide, and for most shooting situ- 
ations the limits for near and far distances will be acceptable. 

The following examples illustrate how each of the three factors 
affects the depth of field. 

1. Size of the aperture or f-stop: You have more depth of field with 
larger f-stop numbers (smaller aperture openings) than with 
smaller f-stop numbers (larger aperture openings) as long as the 
focal length and subject distance remain the same. 

Example: A large aperture, such as f/2.8, has less depth of field at a 
specific distance than does a small aperture, such as f/8, at the same 
focal length and the same distance (see Figure 4.39). 

2. Focal length of the lens: You have more depth of field with wide- 
angle lenses than with telephoto lenses as long as the f-stop and 
subject distance remain the same. 

Example: A wide-angle lens, such as 25 mm, will have more depth 
of field at a specific distance and f-stop than a telephoto lens, such as 
100mm, at the same distance and f-stop (see Figure 4.40). 

3. Subject distance from the camera: You have more depth of field 
with a distant subject than with a close subject as long as the 
f-stop and focal length remain the same. 

Example: An object 20 ft from the camera at a specific f-stop and 
focal length has more depth of field than an object 8 ft from the camera 
at the same f-stop and focal length (see Figure 4.41). 

You will often be in a situation where there are two actors in the 
scene at different distances from the camera, and the Director would 
like to have both of them in focus for the shot. Common sense would 
say that if you were to focus Vfe the distance between the two, they 
should both be in focus. But due to the principles of depth of field, 
this is not the case. When holding focus on two different objects in 
the same scene, one closer to the camera than the other, you do not 
set the focus at a point halfway between the two. You would actually 
focus on a point that is % the distance between the two objects to have 
both of them in focus. This principle or theory is often referred to as 
the x h rule. Remember that this is a theory that does not work in every 
situation. You should check the depth-of-field tables or use the depth- 
of-field calculators to be sure. It will depend on the depth of field for 
the Vs point. Check to see if the distance to each object falls within 
this range. If it does, then the Vs principle works. If not, you may need 
to change one of the variables. You may need to move the objects or 
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Focus Distance 


Large Aperture Opening = Less Depth of Field 
Area of Acceptable Focus 




Focus Distance 



Small Aperture Opening = More Depth of Field 


Figure 4.39 Diagram illustrating how the size of aperture (f-stop) affects 
distance. (Camera illustration reprinted from the Panaflex Users Manual with 
permission of David Samuelson and Panavision Inc.) 


subjects closer together, change the focal length of the lens, change the 
lighting, or keep only one of the actors in focus at a time. You should 
always check with the DP about whether you should split the focus or 
whether you should favor one actor over another in the scene. 
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Area of Acceptable Focus 



20 mm Wide Angle = More Depth of Field 


Area of Acceptable Focus 



75 mm Telephoto = Less Depth of Field 


Figure 4.40 Diagram illustrating how the focal length of the lens affects 
depth of field. (Camera illustration reprinted from the Panaflex Users Manual 
with permission of David Samuelson and Panavision Inc.) 

Splitting the focus between two subjects can be dangerous, 
though. Each subject may be just on the edges of the depth of field, 
and when you split the focus between them, they both end up look- 
ing a bit soft and slightly out of focus. Many DPs with whom I have 
spoken prefer to have the 1st AC keep the focus on the person who is 
speaking and then shift the focus when the other subject is speaking. 
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Area of Acceptable Focus 



Close Subject = Less Depth of Field 


Area of Acceptable Focus 



Distant Subject = More Depth of Field 


Figure 4.41 Diagram illustrating how the subject distance affects depth of 
field. (Camera illustration reprinted from the Panaflex Users Manual with 
permission of David Samuelson and Panavision Inc.) 


This is the method that I prefer, and I feel that it looks more natural. 
By shifting the focus, it brings the viewer's attention to the person 
who is important at that particular point in the scene. I know of an 
assistant who claimed you should always focus on the actor getting 
the larger salary. Hopefully he was joking at the time. 
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The following example illustrates the V3 rule. 

Example: The first object is 8 ft from the camera, and the second 
object is 14 ft from the camera. Using the Va rule, set the focus at 10 ft 
to have both objects in focus. The distance between the two is 6ft 
(14 - 8 = 6). One-third of this distance is 2 ft (6 h- 3 = 2). Set the focus 
at 10ft (8 + 2 = 10). Using the depth-of-field table from Figure 4.35, 
we see that this example will work only for f-stop numbers of f/4 or 
higher (see Figure 4.42). 


1 4 feet 



Figure 4.42 Diagram illustrating the Mi principle for splitting focus between 
two objects. (Camera illustration reprinted from the Panaflex Users Manual, 
with permission of David Samuelson and Panavision Inc.) 

Another special situation when working with depth of field 
is called the hyperfocal distance. The hyperfocal distance may be 
defined as the closest focus distance to the lens that will also be in 
focus when the lens is focused at infinity (00). Another way to describe 
hyperfocal distance is to say that it is the closest point of acceptable 
focus when the lens is focused at infinity. You must check the depth- 
of-field tables to find out your hyperfocal distance for a given focal 
length and f-stop. If you are using the pCam software, the hyperfocal 
distance will be indicated on the depth-of-field screen for your par- 
ticular situation. If you refer back to Figure 4.38, the screen shot from 
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the pCam software, you will see that for that particular example, the 
hyperfocal distance is 173 ft, 6 in. If you set the focus of the lens to the 
hyperfocal distance, your depth of field will be from Vi the hyperfocal 
distance to infinity. In other words, setting the focus to the hyperfocal 
distance gives you the maximum depth of field. 

When calculating the depth of field, you should always use 
f-stops. Depth-of-field tables and calculators base all depth-of-field 
calculations on f-stop numbers and not t-stop settings. Use the t-stop 
only when setting the aperture on the lens. 

Don't take the depth-of-field calculations too literally. The focus 
does not fall off abruptly at the near and far range of depth of field. 
It is more of a gradual decrease to where a point that is sharp and in 
focus becomes a blurred circle that is out of focus. 


F-Stops and T-Stops 

In professional cinematography, many lenses may be calibrated in both f- 
stops and t-stops. An f-stop is a mathematical calculation based on the size 
of the diaphragm opening, and the t-stop is a measurement of the actual 
amount of light transmitted through the lens at each diaphragm or aper- 
ture opening of the lens. The f-stop is determined by dividing the focal 
length of the lens by the diaphragm opening. This gives us an indication 
of how much light should get through the lens in a perfect world. The 
f-stop doesn't accurately represent the amount of light coming through 
the lens because it doesn't take into account the amount of light loss 
caused as the light passes through the various glass elements within the 
lens. But remember that all exposure meter readings are given in f-stops, 
and all depth-of-field tables and charts are calculated using f-stops. 

The t-stop is a measurement of exactly how much light is trans- 
mitted through the lens. Taking into account light loss as it passes 
through the various glass elements of the lens, it is much more accu- 
rate. Because the t-stop is an actual measurement and is more accu- 
rate, it should always be used when setting the exposure on the lens. 
In referring to the exposure readings and aperture settings, most cam- 
era personnel will use the terms f-stop and t-stop interchangeably. 

When the DP gives you the exposure reading for a particular 
shot, repeat it back to him or her. This reminds the DP of what he or 
she told you and also enables the DP to change the exposure if neces- 
sary. Most DPs try to maintain a constant exposure, especially on inte- 
rior locations, so if they forget to give you an exposure reading, you 
probably will be safe if you set the aperture to the setting of the previ- 
ous shot. Always check with the DP for each new setup to be sure that 
you set the correct exposure. 


FIRST ASSISTANT CAMERAMAN (1ST AC) 217 


If for some reason you forget to set the exposure, or you set the 
wrong exposure, notify the DP immediately. He or she will then request 
another take of the shot with the exposure set correctly. As a profes- 
sional you should admit the mistake at the time it is made rather than 
to try to cover it up. We're only human and mistakes do happen. If you 
do not let the DP know about the error, it will be discovered when the 
dailies are viewed and the shot comes up on the screen either underex- 
posed or overexposed. As a result, you may lose the job. 

When setting the stop on the lens, you should open the lens to 
its widest opening and then close down to the correct stop. This will 
compensate for any sticking that may occur in the leaves of the dia- 
phragm if you just changed from one stop to another. 

Example: You are using a lens that has a widest opening of 1.4. The 
lens is currently set at 5.6. The DP instructs you to change the stop 
to a 4. Open up the lens all the way to 1.4 and then stop down to the 
new setting of 4. 

As mentioned in Chapter 1, the standard series of f-stop or t-stop 
numbers is 1, 1.4, 2, 2.8, 4, 5.6, 8, 11, 16, 22, 32, 45. Each number rep- 
resents one full f-stop, and each full stop admits Vi as much light as 
the one before it. For example, f/4 admits half as much light through 
the lens as f/2.8. See Figure 1.13 in Chapter 1 for examples of f-stop 
numbers and the corresponding diaphragm openings. 

In the preceding example, I used the terms open up and stop 
down when referring to the changing of the f-stop opening. When we 
say stopping down or closing down the lens, it means that the dia- 
phragm opening gets smaller, and the numbers get larger. Opening up 
the lens means that the diaphragm opening gets larger, and the num- 
bers get smaller. Increasing the stop is the same as opening up the 
lens, and decreasing the stop is the same as stopping down the lens. 
When you change from one f-stop number to a larger number (smaller 
opening), you are closing down or stopping down the lens. When you 
change from one f-stop number to a smaller number (larger opening), 
you are opening up the lens. Opening up the lens by one stop will 
double the amount of light striking the film, and closing down by one 
stop will halve the amount of light. 

Example: The current aperture setting is t/5.6. Stopping down or 
decreasing it by one stop makes the aperture become t/8. Opening up 
or increasing it by one stop makes the aperture become t/4. 

The t-stop numbers are the same as f-stop numbers, but a t-stop is 
not the same as an f-stop. As mentioned earlier, f-stops are mathemati- 
cal calculations based on the size of the diaphragm opening. A t-stop 
is an actual measurement of the light that is transmitted by the lens at 
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a given diaphragm opening or aperture setting. Many times a lens will 
be calibrated for both f-stops and t-stops. When setting the exposure 
precisely on the lens, you should always use t-stops. When measuring 
the intensity of the light with a light meter or when calculating depth 
of field, you should always use f-stops. 

Because of the physical limitations in the design and manu- 
facture of lenses, it is not possible to make a lens of uniform photo- 
graphic quality. This means that the image at the edges of the lens 
may not be as sharp as the image closer to the center of the lens. Many 
lens manufacturers recommend that you not use the edges of the lens 
by stopping down approximately two stops from the widest f-stop or 
t-stop setting. This is called your critical aperture, and in theory it will 
give you the sharpest image. 

When the DP tells you the f-stop or t-stop to be set on the lens, 
he or she may say it in a number of different ways, for example, "half- 
way between 2.8 and 4," or "the stop is 3V3," or "it is a 3.4," and so 
on. I recommend discussing with the DP how he or she will give you 
the stops so that you understand exactly what the DP means. One per- 
son's interpretation of "4V2" may not be the same as another person's 
interpretation. There are actual numbers for the intermediate f-stops 
listed previously. See Table E.3 in Appendix E for the intermediate 
f-stop or t-stop settings for X A, l A, V2, %, and 3 A of the way between full 
stops. 

Whenever you film at a frame rate other than 24 fps, you must 
change the stop to compensate for the new frame rate. If you film at 
speeds faster than 24 fps, less light strikes each frame of film, so you 
must increase your exposure. If you film at speeds slower than 24 fps, 
more light strikes each frame of film, so you must decrease your expo- 
sure. Table E.6 in Appendix E shows the f-stop compensation for vari- 
ous changes in frames per second. 

It also may be necessary to adjust your exposure when you are 
using certain filters on the camera. Some filters decrease the amount 
of light passing through the lens, while others have no affect on the 
light. Any exposure change will always be an increase, requiring you 
to open up the aperture. Tables E.4 and E.5 in Appendix E lists some 
of the most commonly used filters and the amount of f-stop or t-stop 
compensation, if any, for each. There are many other filters in use that 
require some type of exposure compensation. Check with the camera 
rental house about the filters you are using. 

It will also be necessary to adjust your exposure when you are film- 
ing with a different shutter angle set on the camera. The standard shutter 
angle on a motion picture camera is 180 degrees. The maximum shutter 
angle you can achieve with some cameras is 200 degrees. In most cases, 
changing your shutter angle involves making it smaller than normal to 
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achieve a desired effect on the film. When reducing the shutter angle, 
you are causing less light to strike your film as the shutter spins, so you 
must open your lens aperture accordingly. Table E.7 in Appendix E 
shows the f-stop or t-stop compensation for changes in shutter angle. 

In some shooting situations you may use a lens extender for a 
particular shot. A lens extender allows you to increase the focal length 
of the lens. It gives you an inexpensive way to obtain a longer focal 
length lens without actually renting additional lenses. Two of the most 
common lens extenders are the 1.4 X and the 2X extenders. For exam- 
ple, a 150mm lens becomes a 300mm lens when using a 2X extender. 
When using one of these, you should keep in mind that the aperture 
will effectively be less than the aperture without the extender. The 
amount of aperture change is based on the value of the extender. For 
example, a 10-100 T4 lens becomes a 20-200 T8 lens when using the 
2X extender. You should also keep in mind that the image quality 
when using an extender will not be as good as without the extender. 
However, as stated earlier, they are an inexpensive way to get a tighter 
shot without renting additional lenses. 

Changing Lenses, Filters, and Accessories 

Whenever you are asked to place a new lens, filter, or any other acces- 
sory on the camera, it should be done as quickly as possible so that 
the DP or Camera Operator can line up the shot. The standard pro- 
cedure for changing lenses, filters, or accessories on the camera is as 
follows. The DP calls out the item, and it is repeated back by the 1st 
AC. The 1st AC then tells the 2nd AC what the new item is. The 2nd 
AC repeats it back, and while the 2nd AC obtains the new item from 
the equipment case, the 1st AC removes the old item from the camera 
and prepares the camera to accept the new item. The 2nd AC brings 
the new item to the camera and exchanges it for the old item with the 
1st AC. Remember, when exchanging items both assistants should give 
some type of indication that they have a firm grip on the item so that 
the other person knows that it is all right to release it. I usually say, 
"Got it" when exchanging items with my assistant. This lets him or 
her know that I have a firm grip on it and they can let go. While the 
1st AC places the new item on the camera, the 2nd AC places the old 
one back in the equipment case. The 1st AC makes the camera ready 
for any other accessories, while the 2nd AC obtains the accessory from 
the proper equipment case. 

As stated in Chapter 3, don't leave an equipment case alone 
without closing the case and securing at least one of the latches on the 
case. I recommend always securing both latches on any case before 
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you walk away from it, but if you are in a rush, at least one latch will 
be sufficient until you can get back to the case. There have been a few 
times when I have picked up a case that my assistant or the camera 
intern forgot to latch. Fortunately, in most cases I realized it in time 
before any of the contents spilled out. During filming, there are many 
different camera setups, and the equipment must be moved many 
times during the day. If a case is not latched and someone else picks 
it up to move it, there could be disastrous results. If someone did pick 
up an unlatched case and spill its contents, it would not be the fault of 
the person picking up the case but rather the fault of the person who 
failed to secure one of the latches. 

Before placing any lens or filter on the camera, check it for dirt, 
dust, or scratches. If the lens or filter requires cleaning, first place it 
on the camera for the DP or Camera Operator to approve. When it has 
been approved, it may be removed and cleaned before shooting the 
shot. Don't waste time cleaning a lens before placing it on the camera 
only to find out that the DP wants a different lens. When a new lens 
is placed on the camera, set the aperture to its widest opening and the 
focus to an approximate distance to the subject. If using a zoom lens, 
unless the DP has specified a focal length, always set it to the widest- 
angle focal length. Remember to engage the follow focus gear and 
adjust the position of the matte box if necessary. If using a zoom motor, 
check that it is engaged on the gears of the lens, the power cable is 
connected, and it works properly. Look through the eyepiece after 
changing a lens to be sure that it is focused properly; that there is no 
vignetting; that the matte box, hard matte, or lens shade is not cutting 
into the shot; and that the shutter is cleared for the Camera Operator 
to view the scene. If you are not able to look through the eyepiece, ask 
the Camera Operator to check for you. Also, when changing lenses, 
you may have to change the lens support rods because of the phys- 
ical size of the lens. When bringing the lens from the case, the 2nd 
AC should remember to bring the appropriate lens support rods and 
support brackets when required. When changing lenses it may also 
often be necessary to rebalance the camera, such as when you change 
from a prime lens to a zoom lens or vice versa. Remember to check the 
balance whenever any new piece of equipment has been added to or 
taken away from the camera. The camera must be balanced properly 
for the Camera Operator to do his or her job correctly. 

If you are using any filters, a small identification label should be 
placed on the side of the matte box or camera stating which filter is 
in use. Without this reminder tag, the DP, Camera Operator, or 1st AC 
may forget which filter is in place and then forget to compensate the 
exposure. I have a set of engraved filter tags that I use whenever a fil- 
ter is placed in the matte box. These tags have Velcro on the back, and 
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during the prep I usually place a small piece of Velcro on the matte 
box. When using a particular filter, I attach one of these engraved tags 
to the Velcro strip that I placed on the side of the matte box. Placing 
a tag on the matte box or camera reminds the 1st AC and the DP that 
there is a filter in front of the lens (see Figure 4.43). 
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Figure 4.43 A, Filter identification tags. B, Filter identification tags in place 
on matte box. (Reprinted from the Panaflex Users Manual with permission of 
David Samuelson and Panavision Inc.) 


Focus Measurements and Following Focus 

During rehearsals the 2nd AC will place tape or some other type of 
mark on the floor or ground for each actor's position for the scene. 
During this time the 1st AC will measure the distance from the cam- 
era film plane to the subject for each subject position and each camera 
position of the shot. There are times when actors don't stop on their 
marks, so by knowing the distances to these marks you should be able 
to estimate their distance from the camera. Actor's marks were dis- 
cussed in detail in Chapter 3. 

Focus may also be obtained by eye through the viewfinder; this 
will be discussed later in this section. For beginners, it is important 
to remember that the focus measurement is taken from the film plane 
of the camera to the actor or subject. The film plane is the point in the 
camera where the film sits in the gate and where the image comes into 
focus on the film; it is from this point that all focus measurements are 
taken. On most professional motion picture cameras, there is a pin or 
hook attached to the body of the camera that is precisely in line with 
the film plane. The 1st AC will connect the tape measure to this pin 
or hook to measure the focus distance. There is often a special symbol 
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engraved or painted on the side of the camera to indicate the position- 
ing of the film plane (see Figure 4.44). 



Figure 4.44 

Mark indicating the film plane on a motion 
picture camera. 


If it is not possible or convenient to measure to the actor dur- 
ing rehearsals, obtain focus marks by measuring to the positions of 
the stand-ins. The stand-ins will stand at the marks for each actor 
so that you can measure the distance. Just before you get ready to 
shoot the scene, you may need to double check these focus measure- 
ments when the actors step in. This is especially important on scenes 
that involve critical focus marks where you have very little depth of 
field. After a shot has been completed, if you have any doubts about 
the focus, ask for a moment to check the focus of the actor on his 
or her mark to determine if the focus was good, or you may ask the 
Camera Operator if he or she noticed any focus problems with the 
shot. If you are unsure, the Camera Operator is the best person to tell 
if the focus was sharp or not. The Camera Operator is the only per- 
son who sees the image through the viewfinder, and he or she will be 
able to see any shifts or problems with the focus of the image. Because 
many video taps are not very accurate, it is best to not rely on the 
video tap image to judge the focus unless you have checked its accu- 
racy beforehand. Many of the newer video taps and small monitors are 
actually very good for judging focus. The important thing is to check 
the accuracy of the video tap and monitor before relying on it for judg- 
ing focus. This will often be done during the camera prep. 
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When obtaining the focus measurements, you should do it as 
quickly and unobtrusively as possible without interfering with the 
Director, actors, or other crew members. A good Camera Assistant is 
one who is efficient, quick, invisible, and quiet. There are so many 
people on the set that any idle chatter or unnecessary noise tends to 
be distracting to crew members who are trying to work and also to the 
actors who are trying to rehearse their lines. It is important to remem- 
ber to never let anyone rush you when obtaining your focus marks or 
distances. The most beautiful lighting, set design, costumes, makeup, 
and performance is not worth anything if the shot is out of focus. 

When obtaining your focus mark or measuring the distance to 
subjects, you must be aware of a special situation that often arises. 
When you are filming the reflection of a subject, such as in a mirror, 
you must first measure the distance from the camera to the mirror and 
then to the subject. For example, if the distance from the camera to the 
mirror is 10 ft, and the distance from the mirror to the subject is 5 ft, 
then you would set the focus of the lens to 15 ft (10 + 5 = 15) to have 
the reflection of the subject sharp and in focus. 

In most cases you will be in one of the following four situations 
regarding focus for a shot: 

1. Stationary camera and stationary actor 

2. Stationary camera and moving actor 

3. Moving camera and stationary actor 

4. Moving camera and moving actor 

If an actor and camera are stationary, focusing is actually pretty 
simple. Measure the distance to the actor and set this distance on the 
focus barrel of the lens. When an actor or camera or both are moving, 
focusing during the shot becomes more challenging and sometimes, 
for me, more fun. When the camera is stationary and the actor is mov- 
ing in the scene, such as walking toward or away from the camera, 
the 1st AC will often place tape marks or chalk marks on the ground 
as reference points for focusing. Depending on the complexity of the 
shot, there may only be a beginning mark and an end mark, or there 
may be these two marks plus many in-between marks. The focus 
marks are usually placed about 1 ft apart, but the easiest and best way 
is to place them according to the markings on the lens. 

When I am getting focus marks, I usually base my marks on how 
the lens is marked. For example, if the lens has focus markings at 5, 
6, 7, 8, 10, 12, 15, and 20ft, I place focus marks according to these 
distances. When following focus, it is much easier for me to hit an 
exact mark on the lens rather than having to guess. As an actor passes 
these marks, the 1st AC adjusts the focus to correspond to the distance 
measured to each point. If the ground or floor is seen in the shot, the 
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1st AC would measure to various places on the set, such as pieces of 
furniture, paintings on the wall, light switches, etc. If filming outdoors 
you could use trees, shrubs, or rocks as reference points. 

If the actor is stationary and the camera is moving during the 
scene, usually toward or away from the actor, the assistant usually 
places marks in line with one of the dolly wheels at 1-ft intervals or, 
as stated above, according to the marks on the lens. As the dolly wheel 
moves past these marks, the assistant adjusts focus to correspond with 
each mark. When placing these marks, I have found that it is easier to 
line them up with the center of the dolly wheel. Finally, if both the 
actor and camera are moving, focusing can become much more diffi- 
cult, challenging, and even fun, depending on how you look at it. 

I have done many shots where the camera on the dolly is moving 
backward while the actor is walking toward the lens. If it is possible, 
the actor should try to maintain the same walking speed and distance 
from the camera throughout the shot. However, for some shots this 
is not possible. Unfortunately, many actors don't do the same thing 
twice. During the rehearsal they play the scene one way, and then for 
each subsequent take, something is different. You must learn to adapt 
quickly because the focus of the shot is your responsibility. 

The Dolly Grip is an important part of this in that he or she must 
maintain the proper dolly speed as well. One of the tools that I use to 
help with the focus of this type of shot is a laser pointer. I position the 
pointer so that the point of light hits the floor at a specific distance 
from the camera, for example, 8 ft. I also check that the point is out 
of the frame of the shot. As the actor and camera are moving together, 
if the actor gets too close or too far away from this point, I can usu- 
ally accurately judge the distance and adjust the focus accordingly. If 
it is a tight enough shot, you may be able to place focus marks on the 
floor, but too many marks can often confuse rather than help you. The 
laser pointer method can also be used if the actor is moving away from 
the camera that is following him or her. But when you have the cam- 
era moving on one plane and the actor on another, things can get very 
interesting to say the least. Because each situation is different and no 
two shots are alike, you need to work out the best and easiest way to 
focus a complicated moving shot. As you work more and more, you 
will develop your own system for focusing and marking. 

Because of the principles of depth of field, focus marks are not 
as critical when using a wide-angle lens, and you may not need to 
measure to as many points as you would if you were shooting with a 
long focal length or telephoto lens. For each distance measured, the 
1st AC will mark the lens or focus-marking disk accordingly so that 
he or she may rack focus or follow focus during the scene. The focus- 
marking disk is a circular white piece of plastic that is attached to the 
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follow-focus mechanism. Using a grease pencil or erasable marker, 
the 1st AC marks the disk according to the distances measured for the 
shot. Some assistants wrap a thin piece of tape around the barrel of 
the lens and place the focus marks on it for the shot. I personally don't 
like to use the focus-marking disks on the follow-focus mechanisms 
and usually leave them in the equipment case when setting up the 
camera. I prefer to mark the lens directly either by wrapping a thin 
piece of chart tape around the barrel or marking the lens directly with 
some type of erasable marking pencil (see Figures 4.45 and 4.46). 



Figure 4.45 Focus-marking disk on follow-focus mechanism marked 
for following focus. (Reprinted from the Panaflex Users Manual with 
permission of David Samuelson and Panavision Inc.) 


In addition, the assistant may place a reminder tape near the lens 
with the distances listed on it for the particular shot. It is a good idea 
for the 1st AC to keep a small note pad to record the focus distances 
and lens sizes for each scene. This information may be written in The 
Camera Log book that was discussed in Chapter 3. Many times you may 
do a shot of one actor for a scene, and then later in the day you need 
to do a reverse-angle shot of another actor or actors for the same scene. 
The shots should be made with the same focal length lens and at the 
same distance as the first shot so they will match when edited together. 
If you have the numbers written down for the previous shot, it will be 
no problem to match the focal length and distance for the other shots. 
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Figure 4.46 Lens marked for following focus. (Reprinted from the 
Panaflex Users Manual with permission of David Samuelson and 
Panavision Inc.) 


When you are filming on a sound stage, permanent sets, or prac- 
tical locations, you often can measure the length and width of each 
set and record these distances on a sheet of paper or in your notepad 
for future use. This way if you are in a rush situation and are unable 
to obtain all of your focus measurements, you can estimate the dis- 
tance based on where the camera is placed on the set. After a while 
you should become experienced at guessing the distances with some 
degree of accuracy. If you have a complicated focus move to do, 
request at least one rehearsal before shooting the scene. 

You may also obtain the focus marks by looking through the eye- 
piece and focusing on the subject by eye. You then make a mark on 
the lens to indicate the focus. Always open the aperture on the lens 
to its widest opening when obtaining focus marks by eye. On a zoom 
lens, you should zoom in to the tightest focal length to obtain an eye 
focus. When you have the focus mark, return the zoom to its correct 
focal length for shooting. On all lenses, remember to set the correct 
t-stop setting after obtaining eye focus marks. 

Following focus or pulling focus is a very precise and exact job, 
and it can be learned only by actually doing it. It takes much practice 
and experience to be able to do it well and cannot be explained fully 
in any book. One important thing to remember when pulling focus is 
to keep a very light touch on the follow-focus mechanism. The Camera 
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Operator must follow the action within a scene, and he or she does not 
want anything to prevent smooth pans or tilts with the camera because 
the 1st AC had a tight grip on the focus knob. 

Focusing Tips 

First Assistant Cameraman Mako Koiwai gives a great piece of advice 
when it comes to focusing: "The only focus reference that is worth 
anything is one that doesn't move." 

This is great when doing commercials or tabletop cinematogra- 
phy, but unfortunately that rarely happens when working with actors. 
Hopefully the following tips will help you not only when you first start 
out but also as you continue to work more and more as a Focus Puller. 

To become a better Focus Puller, there are some key things that 
you should be aware of and remember. If the lens doesn't have enough 
distance marks on it, make your own. Wrap a thin piece of artist's 
chart tape around the barrel of the lens, and using a focus test chart, 
determine the distances you need and mark them on the tape. This 
should be done during the camera prep so that you are prepared for 
any shot during production. 

Most important, you must be close to the camera, be able to see 
the lens, and be able to see the actor and your focus marks to follow 
focus accurately. Try not to position yourself perpendicular to the cam- 
era, which will require you to constantly turn your head from the lens 
to the actor to see what is happening. By the time you turn your head 
back to the lens, the actor is in a new position, and you have missed the 
focus. It is best to position yourself slightly toward the back of the cam- 
era near the Camera Operator so that your line of sight is along the bar- 
rel of the lens and to the actor. Now, instead of having to turn your head 
constantly, you only have to move your eyes slightly from the lens to 
the action, and you should have no problem keeping the shot in focus. 

The type of shot, the position of the camera, the position of the 
actor, etc., often determine which side of the camera you must be 
on. Be prepared to work on the right side of the camera, which many 
Camera Assistants refer to as the "dumb side" because there are usu- 
ally no focus marks on the lens or controls for the camera on that side. 

If you are working with Arriflex cameras with a PL lens mount, 
you will be able to reposition the lens so that you can see the focus 
marks from the dumb side, but with Panavision cameras and some 
older lenses, you may have to make your own focus marks so that you 
can follow focus properly. In recent years I have seen more and more 
Panavision lenses with focus marks on both sides, so it is usually not an 
issue. During the camera prep you should wrap a piece of tape around 
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the barrel of the lens and transfer the distance marks to the opposite 
side so that you will be prepared in case you are in this situation. 

Some Panavision lenses have two witness marks for aperture 
and focus: one blue mark and one yellow mark. The t-stop numbers 
on the lens are also in blue and yellow. The blue numbers are usually 
the first two aperture numbers on the lens; the rest are yellow. When 
using the blue t-stop numbers, set the aperture according to the blue 
witness mark. You also set your focus according to the blue witness 
mark for focus. When using the yellow t-stop numbers, set your aper- 
ture and your focus using the appropriate yellow witness marks. In 
the event your aperture setting is between one of the yellow and blue 
numbers, set your aperture and focus the same distance between the 
yellow and blue witness marks on the lens. 

Determine the distance between the outstretched fingers of one 
hand to the outstretched fingers of the other hand when your arms are 
extended straight out to your side. This measurement is most often 
equal to your height. Also know one-half this distance. This will come 
in handy when you need to get a quick focus estimate. 

When guessing or estimating the focus, keep in mind that the dis- 
tance is from the film plane and not from the front of the lens or front 
of the matte box. Know the distance from the film plane to the front of 
the matte box or front of the lens. 

If the operator tells you that the focus is soft on a close-up shot, 
you are probably focused too close. Whenever this happens you 
should carefully shift the focus back slightly. 

When working in one location or set for an extended period, 
always try to measure the length, width, and diagonal distances of the 
room and jot these down in a notepad. Then if you are in a rush situ- 
ation, you can usually estimate the focus based on the position of the 
camera and subject within the room. 

There may be times when the 1st AC just cannot pull focus, most 
often on an extremely long lens, such as 1000mm. I was in this situ- 
ation on a feature film, and because the actors were so far away from 
the camera, I could not judge where they were in relation to focus ref- 
erence points or landmarks in the shot. In this situation, the Camera 
Operator did his own focus. Don't be afraid to pass off the focus to the 
Camera Operator if you feel you just can't do it. Some shots are simply 
not possible for you to do. 

For most shots there will be no question as to which actor should 
be in focus. It will usually be whoever is facing the camera while 
speaking. With two or more actors in the scene, you may be in a situ- 
ation where you may choose to split the focus. This means you will 
set the focus at a point in between the actors so that both will be in 
focus for the shot. Remember that you must check your depth of field 


FIRST ASSISTANT CAMERAMAN (1 ST AC) 229 


for all actors' positions, along with the point of focus, to be sure that 
they fall within the acceptable depth of field. If one or more actors in 
the shot do not fall within the acceptable depth of field for your focus 
point, then you will most likely adjust the focus during the shot to 
favor whoever is talking and/or looking toward the camera. Or, you 
may split the focus between the two, which means setting the focus to 
a point in between them so that both are in focus. Splitting focus can 
be a dangerous thing, especially if the actors are on the edges of the 
depth of field. You may get to the dailies screening and discover that 
they are both soft. In most cases it is usually best to focus on the actor 
who is speaking or the lead actor in the scene. In any situation, if you 
are not sure who to keep in focus, you should always check with the 
DP. If the DP does not know the answer, he or she will then check with 
the Director. Whenever in doubt it is best to check rather than find out 
in dailies that you focused on the wrong person. 

When checking your depth of field, be aware of the final pres- 
entation format of the production. A production done exclusively for 
video may be more forgiving with regard to focus than a big-budget 
feature film that will be projected on a large theater screen. Focus that 
looks acceptable in video may be out of focus and unacceptable on the 
big screen. 

Get in the habit of guessing distances. Before measuring the 
distance for a shot, guess the distance and see how good you are at 
estimating. When I first started, I used to get together with another 
assistant friend and we used to practice guessing distances. We would 
set up a 35 mm SLR still camera at one of our homes. Each of us would 
point out an object in the room, and the other person would have to 
guess the focus and set it on the lens. Then we would look through 
the lens and focus by eye and compare our guess to the actual focus. 
It helped us to be better prepared when we started working steadily as 
1st ACs. 

When marking the lens or follow-focus marking disks, don't put 
so many marks on them that you get confused during the shot. The 
same thing applies to placing tape marks on the ground for focus ref- 
erence. Too many marks will only confuse you. 

When doing a critical focus move with the camera and actor mov- 
ing together, you may want to use a laser pointer to project a point on 
the floor that is a specific distance from the camera. As the camera and 
dolly move together, you will be able to use this point as a reference if 
the actor and dolly get too close together or too far apart. I discussed 
this early in the section on focus measurements and following focus. 

Because the cloth or fiberglass tape measure may stretch over 
time, you should periodically check it against your metal tape meas- 
ure for accuracy. If it has stretched, throw it out and get a new one. 
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Many assistants have a Mini Maglite flashlight in their toolkit 
or ditty bag. This is an excellent tool to use when getting critical eye 
focus. Remove the head of the flashlight (the part containing the lens) 
and hold the light next to the object you are getting the eye focus for. 
The bright light will "pop" into focus, thereby enabling you to get very 
accurate critical eye focus marks for any situation. 

Each shot will be different with regard to how fast or slow you 
turn the follow-focus device. Because the markings on the lens follow 
a logarithmic progression with the closer focus marks being farther 
apart on the lens and the farther distances being closer together, pull- 
ing focus on a moving shot requires you to adjust your speed as the 
camera and subject get closer together or farther apart. For example, 
you must turn the focus knob faster when shifting focus for a move 
from 6 to 8 ft and slower when shifting focus for a move from 10 to 
20 ft. The marks on the lens for 6 and 8 ft are farther apart than the 
marks for 10 and 20 ft. 

On a dolly move, be sure to place your own marks on the ground for 
the dolly wheel closest to you. You should also work out a system with 
the Dolly Grip on signals to be used in the event the Dolly Grip misses 
his or her mark. Remember, if the Dolly Grip misses his or her mark and 
you hit your mark, the shot will most likely be soft and out of focus. 

Have fun with pulling or following focus, but always remem- 
ber that you are only human and not perfect. Don't be afraid to ask 
for another take if you feel that you missed the focus. Check with the 
Camera Operator if you are unsure about the focus of a shot. It's bet- 
ter to do it again and get it right than to watch a soft shot in dailies. By 
speaking up at the time, you will be respected for your professionalism. 

Zoom Lens Moves 

In addition to pulling focus, the 1st AC may also be required to do 
a zoom lens move, which means changing the focal length of the 
zoom lens during the shot. The focal length of the lens may change 
from wide to tight or from tight to wide or anywhere in between. The 
important thing to remember when doing a zoom lens move is to start 
and end the zoom move very smoothly. Any sudden starts and stops 
are distracting when viewed on the screen. I compare the principle for 
starting or stopping a zoom move with the way you take off or stop 
your car at a traffic light. The proper way is to start out slowly and 
work up to the proper speed. Start the zoom move slowly and work up 
to the proper speed so that it does not look like a jerky, quick start. As 
you start to reach the end of the zoom move, you should slow down 
the speed until you stop completely. 
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Many zoom lens changes are done along with some type of cam- 
era move, either panning, tilting, dollying, or booming. When doing 
any type of zoom lens change along with a camera move, the zoom 
lens change should start a fraction of a second after the camera move 
starts and end a fraction of a second before the camera move ends. 
This helps to hide any sudden starts or stops in the zoom lens move 
and makes the zoom less noticeable to the viewer. 

Most zoom controls and zoom motors have a switch or dial that 
allows you to adjust the speed of the zoom. During the rehearsal, work 
out the correct zoom speed with the DP or Camera Operator. If you 
have a complicated zoom move to do, request at least one rehearsal 
before attempting to shoot the scene. 

There may be some instances when you have to do a zoom lens 
move for a shot on a lens that does not have a zoom motor. This is 
called a manual zoom move. You should keep a light touch on the 
lens, and if possible, use some type of zoom stick so that your hand 
is not on the actual lens, which could restrict the Camera Operator's 
movement. A few years ago I was working with another assistant who 
had a device that he was using to do a manual zoom move on a lens 
that did not have a zoom motor. It was actually a jar opener that is 
available in many specialty kitchen stores. This jar opener has a plas- 
tic handle with a rotating knob on one end and a metal strap on the 
other end. By turning the knob you can lengthen or shorten the metal 
strap so that it fits around the barrel of the lens. You can then position 
it accordingly to allow you to follow focus or zoom without having 
your hand actually on the lens barrel. I have used mine on many low- 
budget jobs where we did not have a zoom lens motor. See Figure D.10 
in Appendix D for an illustration of the jar opener that can be used 
for zooming or following focus. Just like following focus, zoom lens 
moves require much practice and experience to be able to do them 
well and cannot be explained fully in any book. Practice, practice, 
practice, and before long you will be an expert at both zoom moves 
and following focus. 

Footage Readings 

After each take, the 1st AC will often call out the dial readings from 
the camera footage counter to the 2nd AC. These amounts are entered 
in the correct space on the camera report for the particular shot. To 
make the mathematics easier when totaling up the figures on the cam- 
era report, it is customary to round all dial readings to the nearest 10. 
As most of us learned in elementary school, if the number ends in four 
or less you round down, and if it ends in five or more you round up. 
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Example: The camera footage counter shows a reading of 274. 
Because this number ends in a 4, we round down, and it becomes 270. 
For this dial reading the 1st AC will drop the zero at the end and call 
out "27." The 2nd AC will then record either "27" or "270" on the 
camera report for that particular shot. 

Most often after a take the set becomes very noisy. The Director 
may be talking to the actors, the DP may be discussing the next light- 
ing setup with the Gaffer or giving instructions to other crew members, 
and so on. It is a good idea to always remain as quiet as possible when 
working on a film set. In some cases it may not be practical to call out 
the camera footage counter dial readings as stated above. When that is 
the case, there is a standard set of hand signals used to give dial read- 
ings. They can be used by the 1st AC when he or she is too far away 
from the 2nd AC. Figure 4.47 shows the standard hand signals used 
for footage counter dial readings. 



One(1) Two (2) Three (3) Four (4) 



Five (5) Six (6) Seven (7) 



Eight (8) Nine (9) Zero (0) 


Figure 4.47 Hand signals for camera footage counter dial 
readings. 
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Checking the Gate 

After each printed take, it is standard procedure for the 1st AC to check 
the gate for hairs, which are very fine pieces of emulsion or dust that 
may have gotten in the gate and will show up on the screen as a large 
rope in the frame. As was discussed in Chapter 1 , the gate is the opening 
in the aperture plate that the light passes through from the lens to the 
film. Most often if a hair is found, you should remove the hair and do 
another take to ensure that you have a clean shot. The DP will usually 
look at the gate to double check it because he or she has the final say on 
whether you should do another take. In some cases the DP will trust the 
assistant's judgment and not even look at the gate. Be sure to work this 
out on the first day of production, especially if you are working with a 
new DP. Many times another take is not necessary even if there is a hair. 
The hair may be so small that it does not reach into the frame. 

There are generally three accepted ways to check the gate for 
hairs: remove the gate, remove the lens, and look through the lens. 

• Remove the gate: This can obviously be done only on cameras 
that have a removable gate and aperture plate. Turn the inching 
knob so that the registration pin and pull down claw are away 
from the film. Remove the film from the gate and then remove 
the gate. When you hold the gate up to the light, you should be 
able to see any hair along the edges. This is not always an accu- 
rate way to check for hairs because when you remove the film 
from the gate, the hair may stick to the film and be pulled out 
with it. When you look at the gate, you will not see any hair and 
assume that the gate is clean. You cannot remove the gate on 
many cameras, so this method may not be used on all cameras. 
Be sure to check with the rental house if you are not sure if the 
camera you are using has a removable gate. 

• Remove the lens: Remove the lens from its mount. Then turn the 
inching knob to advance the shutter until you can see the emul- 
sion in the gate while looking through the lens port opening. 
Using a small flashlight or magnifier with a built-in light, exam- 
ine the emulsion along the top, bottom, and sides to see if there 
is any hair, which would be visible against the bright background 
of the film emulsion. I prefer to use this method whenever possi- 
ble. If removing the lens is too difficult or time consuming, I use 
one of the other methods. 

• Look through the lens: Open the aperture on the lens to its wid- 
est opening. Turn the inching knob until the emulsion is visible 
in the gate as you look through the lens. Place a small flashlight 
alongside your face and look right down the barrel of the lens. The 
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lens will act as a magnifier for the gate, allowing you to see any 
hair along the top, bottom, or sides of the gate. This method works 
best with lenses that are 40mm or longer in focal length. When 
using this method with a zoom lens, be sure to zoom the lens in 
to its longest focal length. Unfortunately, I have never been able to 
master this technique, but I know quite a few Camera Assistants 
who use this method successfully. If a hair is found, clean the gate 
and aperture plate with compressed air and an orangewood stick. 
When cleaning any emulsion from the gate, use only an orange- 
wood stick or special nonmetallic tool. When you have cleaned 
the gate, double-check it before shooting any additional shots. 

Moving the Camera 

The camera must be moved frequently throughout the day. If the cam- 
era is mounted to a dolly, the Dolly Grip will usually move it to each 
new setup. One of the camera assistants, usually the 1st AC, should 
walk alongside the dolly, with one hand on the camera to steady it 
while the dolly is moving. The dolly may have to travel over rough ter- 
rain or over lighting cables. If the terrain is too rough, it may be a good 
idea to remove the camera and carry it or place it on one of the camera 
carts to move it to the next setup. The bouncing of the dolly can shake 
loose the elements of the lens or possibly even damage the camera. If 
you feel it would be safer, remove the lens before transporting the cam- 
era to a new position. 

When the camera is mounted on a tripod, it is the sole responsi- 
bility of the Camera Assistants to move the camera to each new posi- 
tion. Many Camera Assistants pick up the entire tripod with the head 
and camera attached and carry it to the new position. One of the best 
ways to do this is as follows: Aim the lens so that it is in line with 
one of the legs of the tripod. Lock the pan and tilt locks on the head. 
Lengthen the front leg of the tripod (the one that the lens is in line 
with). Crouch down and place the shoulder pad of the tripod between 
your shoulder and the head, with the extended tripod leg in front of 
you. Lean into the tripod legs, and with your left and right hands grab 
the shorter left and right legs of the tripod and slowly push them in 
toward the lengthened front leg. The two shorter legs will fold up, 
forcing all of the weight onto the one extended leg. The camera will 
lean into your shoulder, making it easy to pick up. Stand up, and the 
camera, head, and tripod should be balanced on your shoulder. To 
place the entire system back on the ground, first crouch down and 
set the long tripod leg on the ground. Grab the left and right legs, and 
bring them back to their normal position to form a triangle with the 
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extended leg. Loosen the extended leg and return it to its original 
length. The camera is now ready for shooting at the new setup. 

The previous method usually works best when the tripod is 
placed on a carpet or outside on the ground without a spreader 
attached. When using a spreader, the tripod legs often will not fold up 
with the spreader attached, so you may have to remove the spreader 
before moving the camera using this method. Another way to move 
the camera on a tripod is for the 1st AC to remove the camera from the 
head and carry it or place it on the camera cart while the 2nd AC car- 
ries the tripod and head. Always remember to level and balance the 
head whenever you move the camera to a new setup. 

Use whichever method is easier and safer for you. Never try to 
carry something if you do not feel it is safe or you don't think that you 
can handle it. I often set up the high hat and additional head on one 
of the camera carts. When moving the camera I usually remove it from 
the tripod or dolly head and place it on the head on the camera cart. It 
makes it much easier to move and minimizes the chance of damage to 
the camera or lens. 

Before shooting be sure that the camera is level, whether it is 
mounted on a dolly or on a tripod. Each time the camera is moved, 
bring along all other needed equipment and accessories, including 
lenses, filters, magazines, and so on. When the DP requests a piece 
of equipment, he or she will not want to wait because you left some 
of the cases back at the last camera position. If the cases are on a 
dolly or hand cart, all you need to do is wheel it to the new position. 
Otherwise the cases must be hand carried to the next setup. It is the 
Camera Assistant's responsibility to make sure that the camera equip- 
ment is moved quickly and safely and is near the camera throughout 
the day. If you require any help in moving or carrying the equipment, 
do not hesitate to ask one of the Production Assistants on the set. It is 
much better to ask for help than to try to do it all yourself and risk get- 
ting hurt or dropping and damaging the equipment. 

Performing the Duties of Second Assistant Cameraman 

There will be times when you are working on a production that does 
not have a 2nd AC. It may be a small production, such as a music 
video or commercial, or perhaps the production just doesn't have a 
big enough budget to afford an additional assistant. If this is the case, 
the 1st AC also carries out the duties of 2nd AC. Because you are now 
doing two separate jobs, it is important to remember not to be rushed 
while working. The Director and DP should understand that it some- 
times takes a little longer to get certain things done. If for any reason 
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you need help, do not hesitate to ask other crew members. I have done 
many commercials and music videos where I was the only Camera 
Assistant on the job. 

Packing Equipment 

At the end of each shooting day, pack all camera equipment away 
in its appropriate case and store everything in a safe place until the 
next shooting day. If you are working out of a camera truck, place and 
secure all of the cases on their appropriate shelves. If you are working 
on a sound stage, you will often have a room or special area where all 
of the equipment is stored at the end of each shooting day. 

Tools and Accessories 

As mentioned in Chapter 3, with many professions you must have the 
basic tools and accessories so that you may do the job properly. When 
first starting out, you should have a very basic toolkit or ditty bag, 
and as you gain more experience and work more frequently, you can 
add things as you feel they are needed. Some of the tools are common 
everyday tools, while others are specialized tools or pieces of equip- 
ment that are unique to the film industry. In addition to the basic 
tools, you should also have a small inventory of expendables and film 
cans, cores, camera reports, etc. There will be many times when you 
are called for a job at the last minute, and you may have no time to 
acquire some of these items. By having a small amount on hand, you 
will always be prepared for most job calls that you get. 

Many 1st ACs often wear some type of belt pouch or fanny pack 
to keep the most commonly used tools or accessories with them at all 
times. Instead of wearing a pouch, which can become very cumber- 
some when packed full of tools and accessories, some 1st ACs have an 
item called a front box, which contains all of the basic items needed 
each day for shooting. The front box is most often constructed of wood 
and has a metal bracket on the back that allows you to mount it directly 
on the front of the head under the camera. It contains items such as 
a depth-of- field calculator, cloth and metal tape measures, permanent 
markers, mini flashlight, slate markers, lens tissue, and lens cleaner. 

The front box may also be used to hold the DP's light meters. By 
mounting this on the head, the 1st AC has the basic supplies needed for 
shooting and does not have to be encumbered by wearing a large pouch 
filled with these tools and supplies. An illustration of a front box is 
shown in Figure D.17 in Appendix D. If you do choose to wear some 
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type of belt pouch, the same items previously listed should be in the 
pouch. See Appendix D for a list of the common tools and equipment 
that should be included in an Assistant Cameraman's ditty bag or toolkit. 

As discussed in Chapter 3, it is important to have a personal bag 
on the camera truck or on set. This bag should contain a change of 
clothes, extra sneakers, or work shoes along with foul weather or rain 
gear. You never know when you will be in a situation where you must 
change clothes or have additional clothing in case of extreme weather 
conditions. Having an extra sweatshirt, thermal underwear, and cold 
weather boots can make the difference between being warm and com- 
fortable on a shoot or freezing. I bring this bag with me on any long- 
term job and keep it on one of the top shelves in the camera truck. In 
addition to clothing items, I also keep a small first aid kit, basic toi- 
letry kit, and extra towels in the bag. You never know when you will 
find yourself away from home and in need of many of these items. 

Using Computers 

As mentioned in Chapter 3, two common items that are being used 
today by many Camera Assistants are PDAs and laptop computers. 
Both of these devices can save both the 1st and 2nd AC much time in 
the performance of the job. 

A laptop computer can be used for much of the camera depart- 
ment record keeping as well as other applications. There are two 
software applications from Arriflex that an assistant may install on a 
laptop to use on productions with certain Arriflex cameras and equip- 
ment. One of these is the LCC (Laptop Camera Controller), which is 
used with the 435, 535, and 16SR3 cameras. It allows you to start and 
stop the camera, program speed changes, and much more. The LCC cre- 
ates its own camera reports if you enter all of the production and film 
stock information beforehand. The RPC (Ramp Preview Controller) is 
another program that some assistants may have installed on their com- 
puters. This application allows you to program a ramp in the compu- 
ter, and by digitizing the image into the computer, you can preview the 
effect of the ramp before actually shooting it. A few years ago, Arriflex 
stopped selling, promoting, or supporting the LCC and RPC software 
applications. However, I have chosen to leave this material in the book 
to provide a basic explanation of what the applications do in case you 
ever have the opportunity to use them on a film set. Both the LCC and 
RPC applications are discussed further in Appendix B. 

The pCam software for your Palm-operated PDA was briefly dis- 
cussed in the section on depth of field and is also used for other appli- 
cations. Two additional features of the pCam software are the ability to 
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see your field of view for a particular shot and to see a basic preview 
of your image. See Figures 4.48 and 4.49 for screen shots of these two 
features of the pCam software. 
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Figure 4.48 Image preview screen shot from 
pCam. (Courtesy of David Eubank.) 


Assistant Cameraman David Eubank has also developed an 
application called pCine, which enables you to determine the follow- 
ing information: exposure, running time to film length, shooting time 
versus screen time, time lapse, HMI safe filming speeds, diopter calcu- 
lations, macro settings, color correction, scene illumination, light cov- 
erage, and underwater distances. See Figures 4.50 and 4.51 for screen 
shots from the pCine application. 

1st AC/Focus Puller Tips 

Always arrive to work at least Vi hr before the call time. If your call time 
is 7:00 a.m., then plan on arriving at 6:30 a.m. This shows your willing- 
ness to work and also your professionalism. If you get in this habit from 
the very beginning, it will stick with you throughout your career. It also 
allows for any unexpected delays you may encounter on the way to the 
job. No matter what, you should always be on set before the DP. 
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Figure 4.49 Field of view screen shot from pCam. 
(Courtesy of David Eubank.) 
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Figure 4.50 Exposure screen shot from pCine. 
(Courtesy of David Eubank.) 
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Figure 4.51 Shooting time/screen time screen shot 
from pCine. (Courtesy of David Eubank.) 


Your attitude is a big part of the reason why you get hired for a 
job and why you keep the job. The first questions that are asked about 
you when you are being considered for a job are, "How does he or she 
get along with others?" and "Does he or she have a good attitude?" If 
you are constantly complaining or whining, nobody is going to want 
to work with you. Have a positive attitude every day on the set. Leave 
your personal problems at home. If you do this, everybody will want 
to work with you, and you will get so many job calls that you will 
have to start turning down jobs. 

The entire camera department is a team and must work together. 
This is especially important for the 1st AC and 2nd AC. If you must 
leave the set for any reason, you should inform the DP, Camera 
Operator, or 2nd AC. Never leave the camera unattended. You may 
also notify the Dolly Grip if you can't find any other member of the 
camera department. Unless the entire cast and crew are on a break, 
the camera should never be left unattended. When working around 
the camera, keep your talking to a minimum. If you must talk, then 
talk in a low voice or take it off set. The DP may be discussing the shot 
with the Director or the Gaffer, or the Director may be talking with the 
actors. If it's necessary to speak with someone, either wait until the 
time is right or ask him or her to go to another area of the set or off set 


FIRST ASSISTANT CAMERAMAN (1 ST AC) 241 

where it may be quieter. Above all, do not yell on any film set. This is 
a sign of a true nonprofessional. 

Whenever the DP calls for a piece of equipment, you should 
repeat it back to confirm that you heard the request and that you heard 
it correctly. If your name is called out, you should also respond so that 
whoever called will know that you heard him or her. 

Get your focus marks as soon as you know what is happening 
in the shot. Use the stand-ins to check your focus so that you are pre- 
pared when it's time for the shot. If stand-ins are not available, then 
have your 2nd AC stand on the marks. If necessary, request a rehearsal 
so that you can confirm your marks. A good assistant is always pre- 
pared and doesn't have to be reminded to do his or her job. 

If you are having personality conflicts with someone in your 
department or in another department on the crew, try to speak with 
him or her about it. Work it out between yourselves so that you can at 
least have a good working relationship. You may not like the person, 
but you should at least be able to work together without any conflict. 

Keep your eyes and ears open at all times so that you are con- 
stantly aware of what is happening on the set. As you become famil- 
iar with a particular working style of the DP, you should be able to 
anticipate requests and be ready when he or she does make a certain 
request. The DP may always use a particular lens for the close-up and 
another for the wide shot. By paying attention, you will know when a 
new scene is being shot and will have the lens ready when it is called 
for. Also, pay close attention to what filters are used for certain shots 
and have them ready before they are requested. Watch the DP and 
Director when they are blocking out the scene. This will give you an 
idea where the camera is to be placed, and it will also be an indication 
of where you can move the equipment so that it is close by. 

Keep all equipment organized and in its proper place. If it is kept 
in the same place all of the time, it can easily be located when you 
are in a hurry. This applies to both the camera truck and equipment 
cart. When on stage or location, you should have some type of four- 
wheel cart such as the Magliner or Rubbermaid carts for moving the 
equipment from place to place. You will have many equipment cases 
to deal with each day, and it is much easier and quicker if they can be 
wheeled from place to place instead of individually carried. Whenever 
the camera is moved to a new location, the cart should also be moved. 

Most important, if you make a mistake, tell the DP immediately. 
This information should be communicated to the DP quietly so as not 
to alarm anybody else. The mistake may not be as bad as you think, and 
you may be able to take care of it without anybody finding out. As a 1st 
AC you must be able to work very closely with the DP, Camera Operator, 
and 2nd AC. Keep in mind that everybody does things differently. 
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Be flexible, and when working with a new crew, try to do things the 
way they want. After a while you will develop a system of doing things 
that works best for you. But don't forget that you will always have to 
adjust your way of doing things when working with others who have 
their own systems. When you are in charge, then you can request that 
things be done your way. 

Don't be afraid to constantly check with your 2nd AC to be sure 
that all magazines are loaded, enough film is on hand, expendables are 
fully stocked, and more. As the 1st AC, you are in charge of the overall 
running of the camera department, and by checking and double check- 
ing you will be sure that everything is running smoothly. Remind your 
assistant that it is in the best interest of both of you that the department 
looks good. Your constant checking is not an indication that you don't 
trust the 2nd AC, only that you want to be sure that there are no prob- 
lems. If the department is run efficiently, you both have a better chance 
of being hired back by the DP for future jobs. 

If you must shoot a locked-off shot or shot where the camera may 
be mounted on a car mount, crane, or other device, it's important to 
ensure that the focus and t-stop of the lens are locked off. You may 
not be able to be alongside the camera during the shot, so you should 
secure these various components of the lens with a small piece of 
camera tape. The movement of the car or crane could cause the f-stop 
or focus to shift during the shot, which would adversely affect your 
image. By taping them in position, you will not have to worry about 
problems when viewing the dailies. If using a zoom lens, you should 
also tape off the focal length so that it doesn't change during the shot. 
It's better to take the extra time and be safe than to have to shoot the 
shot over on another day. 

When cleaning lenses, always put the lens fluid on the tissue 
before wiping the lens. Never apply lens fluid directly on the lens 
element because it could work its way behind the glass and then you 
would have no way to clean it. 

When threading film into the camera, be sure to check your 
threading with the inching knob before running the camera at speed. 
This will ensure that the film is traveling smoothly and will not 
break when you start the camera. Be sure to use extra support when 
using long telephoto or zoom lenses. Failure to properly support the 
lens will affect the lens mount and could also affect the flange focal 
depth. 

When using diopters on the lens, always use the lowest strength 
and combine it with a longer focal length lens for best results. When 
filming in dusty, sandy, or windy conditions, always cover the camera 
and protect the lens with an optical flat. Dust and sand can work their 
way into the small crevices on the camera body and could cause a 
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major problem with the motor, movement, and film. If you don't have 
any type of camera barney, use a sound blanket or even a large plastic 
trash bag. Anything that protects the camera is better than nothing. 

When attaching nets to the back of lenses, do not use rubber 
cement, superglue, or nail polish. Always use Vi in. transfer tape (also 
known as snot tape). Any of the other glues or adhesives could dam- 
age the coating on the lens element. 

Establish a good relationship with the Dolly Grip. Your focus 
marks are only accurate if the Dolly Grip hits the marks as well. Work 
out a system of how the Dolly Grip will communicate to you during a 
shot if he or she misses intended marks. 

Remove the lens and unplug the battery when breaking for lunch. 
Also cover the camera. 

As I mentioned in Chapter 3, under the 2nd AC/Loader Tips sec- 
tion, filmmaking involves a lot of what many people refer to as "hurry 
up and wait." There is often a lot of downtime on the set for the assist- 
ants while a new lighting setup is being done, set walls are being 
moved, etc. You may be tempted to take the opportunity to sit down 
and relax for a few minutes, and as soon as you do, the Producer or 
Director will walk by and think you are goofing off. When it is nec- 
essary for you to take a break and sit, most important you should be 
as close to the set as possible so that if you are needed you will hear 
your name called and nobody needs to search for you. Try to find a 
job or task that you can do while sitting so even if somebody walks 
by, you are still busy working. Help the 2nd AC inventory the equip- 
ment or clean and organize the cases on the camera carts. Maybe you 
have been filming for many weeks and the labels on the cases need to 
be replaced. Check the lenses for dirt, dust, and scratches and clean 
them if necessary. There is a lot that can be done while you are sitting 
down. You get some rest and are off your feet for a little while but are 
still active, and everyone will be impressed with your work ethic and 
attitude. 

Always stay calm and maintain a professional attitude, and if 
you are ever unsure of something, do not be afraid to ask. Don't watch 
the clock. People will notice and you will be looked upon as someone 
who really doesn't want to be there. If asked to stay a bit longer to 
complete a shot, don't moan and complain about it. Be positive and 
enthusiastic and willing to work harder. Of course, if you are expected 
to work an unreasonable number of hours, then it is appropriate to 
speak up. Just do it in the right manner so that you are not looked 
upon as someone who is always complaining and is not there for the 
good of the production. Producers and Directors should know better 
than to mistreat their crews and expect them to work excessive hours 
without the proper rest periods. 
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If you treat people with respect, they will treat you the same. 
Always do your job to the best of your ability, and if you make a mis- 
take, admit it so that it can be corrected. Remember that someday you 
may be in the position of Camera Operator or DP, dealing with the 
same situations and problems. 

Resources 

During your career as an Assistant Cameraman, you will rely on a vari- 
ety of professional resources to enable you to do your job properly and 
completely. This includes camera manufacturers and rental companies, 
expendables companies, film laboratories, sellers of film raw stock, 
professional organizations, and many more. You should have all con- 
tact information for these companies readily available in case you need 
something at the last minute or in case of emergency. Rather than list 
here all of the possible names, addresses, telephone numbers, and email 
addresses for the various companies, I have listed certain company 
names and web addresses in Appendix F. There are links to these sites 
as well as many others on the Links page of the companion web site for 
this book: www.cameraassistantmanual.com. Because companies move 
and change addresses, telephone numbers, and email addresses quite 
frequently, the Links page of the companion web site will be updated 
on a regular basis so that you should be able to have the most current 
information for any of the companies that are listed. In addition to the 
various companies and suppliers that you will be dealing with, the web 
site also includes many links to industry-related web sites for listing 
your resume and searching for jobs, as well as sites for related depart- 
ments, such as grip and lighting. If you have web sites or know of any 
web sites of interest that you would like to see included, please feel free 
to contact me by email. 

POSTPRODUCTION 

As stated in Chapter 3, postproduction for the camera department 
means that all equipment must be cleaned, checked, and packed away 
so that it can be returned to the rental company. A final inventory of 
film stock and expendables is usually done and turned in to the pro- 
duction office. Invoices and all other paperwork must be turned in to 
the production office. If a camera truck was used, it will probably be 
cleaned out for the next production's use. Finally, the 1st AC packs 
up all of his or her gear and gets ready for that next job call, where the 
entire process starts all over again. 
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Wrapping Equipment 

At the completion of filming, the camera equipment, camera truck, 
and anything else relating to the camera department must be wrapped. 
This means that everything should be cleaned and packed away. All 
equipment must be cleaned, packed, and sent back to the camera rental 
house. Usually the 1st AC wraps out the camera equipment, while the 
2nd AC wraps out the truck, darkroom, and film stock. Many times, if 
it is a small production, only the 1st AC does the wrap. This process 
usually takes a few hours, or possibly a whole day, and is usually done 
the same day shooting ends or the day after shooting has stopped. 

Clean all camera equipment and place it in the proper cases. 
Remove any identification labels that were placed on the equipment 
during the camera prep before putting the equipment in the case. The 
cleaning of all cases and equipment may seem like a lot of wasted 
work, but it lets the rental house know that you are a professional and 
care about the equipment you work with. I always order some type of 
cleaning supplies with my expendables order so that I can keep the 
cases clean during a production and also so that I can thoroughly clean 
everything before returning it to the rental house. The rental house will 
also feel that the next time they send out equipment for you they do 
not have to worry about it. You should have copies of all packing lists 
for all equipment received since the beginning of the production. If you 
find anything missing, notify the production office immediately so that 
they are not surprised when the rental house calls them. 

WORKING IN SD OR HD VIDEO 

With so many productions being shot on video these days, I thought it 
would be a good idea to include some basic information about the job 
responsibilities of the Camera Assistants when working in that format. 
Most of my production experience has been working on film produc- 
tions, so I have obtained this information from colleagues who have 
more experience in this area. To my knowledge, it is as complete and 
accurate as possible. Special thanks go out to all who contributed to 
the information in this section. 

Often a Camera Operator may come from a background of shoot- 
ing television. On many of the pedestal-mounted television cameras, 
there is a focusing device that is controlled by the Camera Operator. 
Because of this, Producers often don't see the need for a 1st AC when 
shooting video. Pulling focus on video can be just as critical as when 
shooting 35 mm film. Because of the greater depth of field in HD, shots 
are often done with the aperture set wide open, giving the least depth 
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of field. In this situation, critical focus is very important, and a separate 
Focus Puller is essential to quality images. Keep in mind that pedes- 
tal-mounted cameras are almost exclusively used for studio news and 
studio multicamera shoots, such as sitcoms. Pedestal-mounted cameras 
are not used in the field, and therefore it would be quite difficult for 
the Operator to pull focus if he or she were using a gear head. 

A 1st AC with an electronic news gathering (ENG) background 
may be very helpful when working in video, but it is not necessary. 
Many 1st ACs come directly from film backgrounds and must learn all 
of this information for the first time on the first video shoot that they 
do. As more and more productions move to shooting on video, there 
will be more qualified Camera Assistants to work on these types of 
productions. 

Some of the duties of a 1st AC on SD video or HD digital produc- 
tions are described in the following sections. 

Preproduction 

As stated in the section on film productions, the 1st AC will usually 
be involved in many of the preproduction events on a video shoot as 
well. This involvement usually requires meetings with the DP to dis- 
cuss the camera equipment that will be used for the shoot. There may 
also be preproduction meetings with many of the key crew members to 
discuss the production. The 1st AC will often discuss the expendables 
order with the 2nd AC before it is submitted to the production office. 
In addition, the 1st AC will be involved in the camera prep with the 
Digital Imaging Technician (DIT) to be sure that all camera equipment 
is in proper working order before production. 

Choosing and Ordering Expendables 

Many of the expendable items needed on a film production will also 
be needed on a video production. The 1st AC will prepare this list, 
usually along with the 2nd AC. In addition to the standard expenda- 
bles, you may want to have extra video connectors on hand in case of 
emergency. Because there are so many cables involved in video, hav- 
ing the proper connector can make the difference between shooting 
and waiting around to get the connector so you can shoot. 

The Rental House and Preparation of Camera Equipment 

The 1st AC should contact the rental company to arrange the day and 
time that you will prep the camera equipment. If the production is a 
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film-style shoot, the 1st AC works with the DIT at the prep to be sure 
that the system works properly and also to allow him or her to become 
familiar with what equipment will be used. If it is a prep for a multi- 
camera video-style shoot, the 1st AC may not even be involved in the 
prep of the equipment. Video cameras use up much more power than 
film cameras, so be sure you have extra batteries and chargers avail- 
able for shooting. 


Production 

It's now time for filming to start. As stated in Chapter 3, the produc- 
tion phase of shooting is a complex operation that requires a great 
deal of dedication, hard work, and attention to detail on the part of 
all involved. This is especially important to the 1st AC. The proper 
performance of the duties and responsibilities of the 1st AC is vital to 
the smooth operation of any production. You must pay close attention 
to detail and be ready to make quick decisions. You are one of the key 
people who the DP relies on during filming. If you let the DP down, 
you let down the entire crew. 

Setting Up the Camera 

On film-style shoots, the 1st AC sets up the camera, often working 
with the 2nd AC. At the start of each day, they should set up the cam- 
era and turn it on to let it warm up. During this time they can check 
back focus, white balance/black balance, and all camera settings so 
that the camera is ready for the first shot. User-defined switches must 
be properly set according to the DP's request; all setup menus must be 
checked to be sure that the settings are correct. Some SD and HD cam- 
eras have slots for memory cards, where the DP may have programmed 
specific looks for certain shots. The 1st AC should know how to read 
the card and set the settings according to the DP's request. This is sim- 
ilar to setting up the scene file for a specific shot. Usually this is when 
one or more "looks" are set in the camera and saved as scene files. 
This is most often done by the DIT, but the 1st AC should know where 
the files are saved and how to retrieve them. 

There may be back-focus adjustments that need to be set. Back- 
focus problems are not necessarily due to problems with the lens but 
are often due to the lens mount of the camera. On some cameras, the 
metal used in the design of the camera may be susceptible to expansion 
or contraction, which will affect the back focus. Check with the rental 
house when checking out the camera. 
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For an HD shoot there are usually two different types of lenses. 
One has a zoom motor built into the lens that can be controlled with 
a rocker switch or external zoom control. You can use a tape measure 
for getting marks, but because calibrations are often not as accurate, it 
is best to get eye focus. Follow focus units can be attached to a video- 
style lens, but the teeth of the gears are much smaller, making it diffi- 
cult to work properly. 

The other style is the cine-style lens. There is no servo motor 
built into the lens, but you would have a separate motor as with 
a film-style lens. It is easier to get precise marks with the cine-style 
lens, and it is much easier to get focus marks with the tape measure on 
these type lenses. Cine-style lenses can accept a follow-focus device 
much easier. Larger-budget features and episodic television use cine- 
style lenses. 

Before shooting, the assistant will record bars and tone on the 
tape for 30 to 60 seconds. Be sure that you are connected to the sound 
equipment and that the sound mixer is ready before you record bars 
and tone. Be sure that all batteries are fully charged or being charged 
so that they are available throughout the day. The 1st AC must be 
familiar with the many menus in the video cameras so that he or she 
has access to basic functions like battery type, shutter speed, gain set- 
tings, presets, and color settings. Many of these things are left to the 
Digital Imaging Technician, but it is a good idea for the 1st AC to know 
them as well. In addition to the many menu settings on the camera, 
the 1st AC must also know and understand all of the external controls, 
switches, and connections on the camera. 

There are many cables that are fed from the sound department, as 
well as from the video recorders and monitors, that must be connected 
to the camera. The 1st AC should know where all of these cables are to 
be connected. There may be only two cables connected to the camera. 
On many film-style shoots, there may be only one cable coming out of 
the camera to the monitor and then one cable coming in to the camera 
from the sound department. There may be more cables than on a typi- 
cal film shoot. 

Because all television monitors are different, it is a good idea to 
know how to set up the color bars on the monitor so that the image 
is seen correctly. Some HD monitors have their own setup cards and 
menus. Knowing how to navigate them is a good idea. Many shoots use 
paint boxes or external camera control units. On smaller shoots with- 
out a Digital Imaging Technician, the 1st AC should know how to dou- 
ble check settings and control the camera using one of these units. If 
possible, it is a good idea for the 1st AC to spend a full day with the 
camera, monitor, paint box, and their instruction manuals so that he or 
she can become familiar with their many functions and controls. 
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Loading and Unloading Tapes into the Video Camera 

The 1st AC will change tapes in the camera, being sure to record bars 
and tone on each new tape that is used. It is also important to be sure 
that the tape is labeled properly before putting it in the camera. Make 
sure that the tape has been numbered accordingly. This is often done 
by the 2nd AC but should be checked by the 1st AC to be sure that it 
is done. The 1st AC should also check and set proper timecode, time 
of day, or user bits to be recorded onto each tape. 

The 1st AC should also know the different types of timecode. 
The two types are Record Run, which means the timecode is recorded 
only when camera is recording and Free Run which is when the time- 
code runs constantly whether or not the camera is recording. On a sin- 
gle camera shoot, the most common is Record Run. Check with the 
production to see how they want it done. Multiple camera shoots use 
Free Run or time of day so that if the cameras run at different times, 
they will still be in sync. If two or more cameras are being used, the 
1st AC should know how to jam sync the timecode between the cam- 
eras. Quite often on multicamera shoots, the Video Controller would 
handle the jam syncing of the cameras. 

When removing a tape from the camera, the 1st AC should lock 
it before handing it to the 2nd AC to be put back in its case. It is stand- 
ard practice that if you are recording timecode on Record Run instead 
of Free Run that the hour represents the tape number you are loading. 
For example, tape 1 would be hour 01 on your timecode, and tape 2 
would be 02. This can be done all the way to tape 21, which would 
start over at hour 01. (This is because there are only 24 hrs in one day, 
and if you start over with your numbers after 24, it gets confusing 
because tape 25 is then 01. It's much easier to keep the first integer 
the same.) User bits are used to record additional data if wanted. As 
previously stated, when removing a tape from the camera, the 1st AC 
should move the record inhibit switch on the tape so that it cannot be 
recorded over. 

Checking for Lens Flares 

Whenever the camera is in position and the lights are set for the shot, 
you should check for any lens flares using the same methods as when 
working with film cameras. 

Lenses (Primes and Zooms) 

Whenever changing lenses, check the front and back elements to be 
sure that they are clean and free from scratches or imperfections that 
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could affect your image. Unless there are major smudges or marks on 
the lens element, it should be cleaned with lens fluid or tissue only 
when absolutely necessary. When changing lenses, you should always 
check the back focus to be sure that it is set properly before shooting. 

Sometimes lenses have different coatings on them that may cause 
a change in the color cast of the recorded image. If this is the case, the 
1st AC may be required to load a lens file in the camera to counter- 
act this casting. Lenses should be checked at prep to see if the coat- 
ings affect the image. If so, lens files should be created for any lenses 
that need to be corrected. Lens files are not easy to create and should 
only be done under extremely controlled environments by profession- 
als who are familiar with the process, usually Engineers or DITs. It is 
not recommended that you make adjustments to your lens files out in 
the field. 

Focusing and Depth of Field 

Back focus on the camera must be checked quite often to ensure proper 
focus of the shots. It should be checked during the camera prep, each 
morning before shooting, anytime there is a temperature shift in the 
shooting environment, and whenever you swap cameras and change 
lenses, just to name a few. On many of the older cameras, back focus 
could go out at any time without warning, so you need to check it 
often. On the newer cameras, it is not quite as critical, but you should 
still check it regularly. I have heard that each time you change lenses, 
back focus should always be checked, but it may depend on the cam- 
era you are using. It's one of those things that can't be explained, but 
back focus will go out at the worst possible time, and the 1st AC will 
get blamed for it. A few years ago I was Camera Operator on an HD 
digital production, and we had to check back focus after almost every 
take. On today's newer cameras, back focus usually does not go out as 
often, as previously indicated. Extreme weather changes can affect it. 
Whenever possible, periodically check the back focus just to be safe. 
Use the following steps to check back focus: 

1. Place a focus chart or Siemens star chart 8 to 10 ft from the cam- 
era (see Figure 4.52). 

2. Open the f-stop to its widest opening. 

3. Zoom all the way in to the tightest focal length on the lens, and 
focus on the chart. 

4. Zoom out to the widest-angle focal length of the lens. 

5. Loosen the back-focus adjustment knob, and turn the back-focus 
ring until the chart is in focus. 

6. Zoom back in to the tightest focal length, and check that the chart 
remains sharp at all points within the zoom. 
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Figure 4.52 Siemens star as seen on most focus 
test charts. (Courtesy of Century Precision Optics.) 


7. Repeat these steps until the chart is sharp at the widest-angle 
focal length, the most telephoto focal length, and all focal lengths 
in between. 

The depth of field for HD is slightly less than the depth of field 
for 16 mm film and considerably more than that of 35 mm film. There 
is currently available an HD depth-of-field calculator, which is manu- 
factured by the Guild of British Camera Technicians. It is very easy to 
use and allows you to determine your depth of field for a given shot. 
David Eubank's pCam software also has settings for HD, which allow 
you to check your depth of field quickly and accurately. 

Focus markings on some lenses are often not very accurate and 
sometimes nonexistent. This is only the case if you are using ENG-style 
lenses. They are usually not as precise as motion picture camera lenses 
as far as image quality and focusing capabilities. Many of the cine-style 
HD lenses, such as Digi primes, are very accurate with their witness 
marks. All the normal HD cameras (F900, Varicam, Viper, etc.) can be 
outfitted with a follow focus and matte box system; even the prosumer- 
grade Panasonic HVX 200 can be outfitted with a follow focus on its 
built-in lens. 

If you don't have accurate focus markings on the lens, focus marks 
are often obtained by eye, sometimes relying on the monitor image to 
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judge if it is sharp. Many times the operator will zoom all the way in 
wide open, get a mark, and the 1st AC will mark it on the lens with a 
grease pencil and then reset the lens to its original frame and stop. 

Some cameras have a mark on the camera to indicate the focus 
plane, but this is not always accurate. If possible, you should deter- 
mine where the focus plane is during the camera prep and mark it on 
the side of the camera. This will help during production if you are 
measuring your focus distances. 

A DP friend of mine told me about a time he was shooting with 
an HD camera using SD lenses. The camera had a witness mark on the 
body to indicate the focus plane (film plane for you film camera peo- 
ple). For two days the assistant was measuring focus from this mark on 
the camera body. Unfortunately, they discovered that the SD lenses had 
a mark on the front of them, which you were supposed to measure from. 
So for two days the focus marks were all off by over 1 ft, and the shots 
were out of focus. This situation was most likely due to the fact that 
they were using ENG-style lenses. When using these lenses, SD or HD, 
the assistant must measure from the front of the lens and not the focal 
plane. Again, this pertains to ENG-style lenses, not cine-style lenses. If 
you are unsure which you are shooting with, check the markings on the 
side of the lens with the measured distance. It should be obvious. When 
in doubt, always check critical focus on the large monitor that you will 
always have on set. 

If using a video-style lens, make sure it is for HD. The previously 
described problem was in the early stages of HD and is very rare today. 
It is much more difficult today to get an SD lens for an HD camera. 
Most cameras today should have a witness mark to indicate the film 
plane (focal plane). 

During an HD production I operated on a few years ago, all focus 
was obtained by eye. Because my assistants couldn't see the moni- 
tor, they would adjust the focus while the DIT or DP watched on the 
monitor and let them know when it was sharp. This was very time 
consuming and frustrating for the 1st AC who was pulling focus. 
Everything worked out fine, but it took much longer than getting your 
focus marks in film. This happened with one of the earlier cameras, 
and I don't think it would be as much of an issue using any of today's 
digital video cameras. 

It is not unusual on a digital show to shoot the rehearsals. This can 
be very frustrating for a Camera Assistant or Operator, and many times 
you will not get a chance to get marks. Of course, this is no excuse for it 
being out of focus, so if marks are needed, say something before shooting. 

It's always best to have a large-screen monitor (at least 17 in.) to 
be able to clearly see the focus. These are great for going into the field. 
In a studio situation, a larger (25 in.) monitor would be ideal. 
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Moving the Camera 

Moving the camera between setups can be much more time consuming 
than when shooting with a film camera. Even with a film camera, you 
will have a battery cable that connects the battery and often a video 
cable connected to the camera's video tap. But when shooting video, 
you may have more cables to contend with. In addition, almost every 
time you move the video camera, you may have to recheck your back 
focus because it may be thrown off by the move. However, with newer 
cameras this is not always true. Many assistants will set the back focus 
for each lens during prep or on the first day of the shoot and mark it 
so they can quickly know if it has moved or not. Periodically through- 
out the day, the assistant will double check to make sure it is still 
accurate. Depending on the temperature and shooting conditions, you 
may need to check it more often. Checking the back focus each time 
you move the camera may be a bit too much. As long as you are smart 
about it and check it at regular intervals, you should be fine. 

This may or may not be the assistant's responsibility, but I have 
been told that when using a camcorder-type camera, you should check 
the playback of the tape to be sure that you got picture and sound 
before moving on to the next setup or location. After checking play- 
back make sure that you go past the last scene that was shot so that 
you don't record over previously recorded footage. Always check with 
the DP and/or Director before doing this. It's a good idea to always 
check after the first shot to be sure you have audio and video. When 
you get past the last shot when checking, be sure to press the reset 
button so that you don't have a timecode break. 

White Balancing 

At the beginning of the day you should white balance the camera for 
shooting. You should also perform a black balance. When performing 
the black balance you should close the iris or cap the lens and press 
the black balance button. 

White balance should be done each time you move to a new set or 
new lighting source. The 2nd AC will hold up a clean white card that is 
lit properly, while the 1st AC performs the white balancing. Often the 
white balance may be done with a neutral gray card. There are also pre- 
set values on the camera for white balance. Ask the DP whether you 
should use the preset white balance or use a gray card. Keep in mind 
that when white balancing you should use a clean light source without 
any gel. Some DPs prefer to use the preset along with the filter wheel 
setting on the camera and let the camera determine the look of the 
image based on these automatic settings. When you are white balancing, 
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you should always do it using the predominate light source. When 
shooting outside, the DP may choose to white balance in the shade, in 
the bright sunlight, or in a combination of lighting. Always check with 
the DP before performing the white balance. 

Throughout the day, check the image for bad pixels. Sometimes 
individual pixels on the CCDs can malfunction and be represented by 
a bright dot or speck in the image. Restarting the camera and repeating 
the black balance can sometimes eliminate the problem. Sometimes you 
will need to black balance several times before the bad pixel is repaired. 

Tools and Accessories 

You will need your same complement of tools and accessories when 
working in video or HD production. Although you may not use them all, 
I am a firm believer in the saying, "It's better to have it and not need it 
than to need it and not have it." You should have a head cleaning tape 
made by the camera manufacturer, but use it sparingly (Sony recom- 
mends never more than five times consecutively) and only when the 
camera malfunctions. Some engineers do not like cleaning tapes and pre- 
fer to clean heads manually. Check before using any head cleaning tape. 

It is also recommended that you keep an assortment of memory 
cards with you. Many HD cameras can store scene files on external 
memory sticks or SD cards. You may also need specific video connec- 
tors and adapters or adapter cables when shooting in video. As stated 
earlier, you should obtain some of these with the expendables order, 
but it doesn't hurt for you to have some in your toolkit or ditty bag. 

Postproduction 

As stated in Chapter 3, postproduction for the camera department 
means that all equipment must be cleaned, checked, and packed away 
so that it can be returned to the rental company. A final inventory of 
expendables is usually done and turned in to the production office. 
Invoices and all other paperwork must be turned in to the production 
office. If a camera truck was used, it will probably be cleaned out for 
the next production's use. Finally, the 1st AC packs up all of his or 
her gear and gets ready for that next job call, where the entire process 
starts all over again. 

Wrapping Equipment 

When wrapping equipment and packing it away at the end of the day 
or at the end of the shoot, you should follow the same procedures as 
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outlined in the Wrapping Equipment section for film shoots. If you 
will continue to shoot on another day and the camera will be shipped 
to a new location, I have heard that it is a good idea to write down all 
of your camera settings on a piece of paper so that in the event the 
settings change during transportation, you can reset the camera to its 
original settings for shooting. 

It is not recommended to leave a tape in the camera overnight. 
Some DPs prefer to remove the tape at the end of each day, so you 
should check with the DP if you are not sure what to do. 

REVIEW CHECKLIST FOR FIRST ASSISTANT CAMERAMAN 
(1ST AC OR FOCUS PULLER) 

• Knows and understands all professional motion picture camera 
equipment and accessories currently used in the industry 

• Reads the script so that he or she is aware of the story and recom- 
mends any special equipment that he or she feels may be needed 
to carry out specific shots 

• Works with the DP and/or Camera Operator to choose the camera 
equipment that will be used on the production 

• Recommends the 2nd AC and Loader/Trainee to the DP and/or 
Production Manager 

• Works with the 2nd AC to prepare a list of expendables, which 
is then given to the production office or Production Manager so 
that the items may be purchased 

• Preps the camera package alone or along with the 2nd AC; 
ensures that all equipment is in proper working order 

• Responsible for the overall care and maintenance of all camera 
equipment during production 

• Mounts the camera head onto the tripod, dolly, or other support 
piece and ensures that it is secure and working properly 

• Unpacks, assembles, and warms up the camera and all of its com- 
ponents at the start of each shooting day 

• Does not leave the camera unattended 

• Loads and unloads proper film into the camera for the shots and 
setups 

• Resets the footage counter to zero after each reload 

• Resets the buckle switch in the camera if necessary 

• Keeps all parts of the camera clean and free from dirt and dust, 
including camera body, lenses, filters, magazines, and so on 

• Oils and lubes the camera as needed 

• Sets the viewfinder eyepiece for each key person who will look 
through the camera 
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• Before each shot, ensures that the camera is level and balanced 

• If the camera is mounted on a tripod, ensures that it is securely 
positioned and leveled 

• When camera is in position for shooting, checks to be sure that 
no lights are kicking into the lens, causing a flare 

• Places proper lens, filter, and any other accessory on the camera 
as instructed by the DP or Camera Operator 

• Checks that lenses and filters are clean before filming 

• Sets the t-stop on the lens before each take as instructed by the DP 

• Measures the distances to subjects during rehearsals and marks 
the lens or focus marking disk 

• Checks the depth of field for each shot as needed 

• Follows focus and makes zoom lens moves during takes 

• Adjusts the shutter angle, t-stop, or camera speed during a take 
as needed and as instructed by the DP 

• Checks that camera is running at correct speed during filming 

• Gives the 2nd AC footage readings from the camera after each 
take 

• After each printed take or when instructed by the DP, checks the 
gate for hairs or emulsion buildup and requests another take if 
necessary 

• Supervises the transportation and moving of all camera equip- 
ment between filming locations 

• Works with the 2nd AC to move the camera to each new position 

• Works with the 2nd AC to be sure that all camera batteries are 
kept fully charged and ready for use 

• If there is no 2nd AC on the production, then also performs those 
duties 

• Orders additional or special camera equipment as needed 

• Checks call sheet daily to be sure any additional camera equip- 
ment and crew members are requested if needed 

• Arranges for the return of any camera equipment no longer 
needed 

• Arranges for the return and replacement of any damaged camera 
equipment 

• Oversees all aspects of the camera department 

• Disassembles the camera and its components at the completion of 
the shooting day and packs them away into the appropriate cases 

• At the completion of filming, wraps and cleans all camera equip- 
ment for returning to the rental house 

• Provides all the necessary tools and accessories associated with 
performing the job 

• Views dailies with the DP, Director, and other production personnel 
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Problems and Troubleshooting 


Troubleshooting may be described as a careful system of finding the 
cause of a problem and correcting it. When something goes wrong, 
find out why, and then correct or eliminate the problem. You need 
common sense and logic, as well as knowledge of the equipment you 
are working with. If you are familiar with the equipment, it is only a 
matter of using a step-by-step procedure to find and correct almost any 
problem that you encounter. I recommend always having the instruc- 
tion manual for the particular camera you are working with close at 
hand. 

Being familiar with the equipment not only involves the ability 
to put the pieces together but also feeling comfortable with the equip- 
ment. Treat the camera and its accessories gently. Do not force any 
pieces of equipment that will not fit together. When placing the cam- 
era on the head or base plate, slide it on gently and do not just slam it 
in place. Don't slam the Arriflex SR magazines onto the camera. Place 
them on firmly but gently. The better you take care of the equipment, 
the fewer problems you should have. When you do encounter a prob- 
lem, the first and most important thing is not to panic. Think about 
what the problem is and then decide what the most logical cause is. 
Try to fix it, and if it doesn't work, continue trying to correct the prob- 
lem by process of elimination. Try the obvious first, eliminate what 
is not causing the problem, and eventually narrow down the possible 
choices and find out the cause. 

It is important that you check only one thing at a time. For exam- 
ple, if the camera won't run and you change the battery, the power 
cable, and the fuse at the same time, how will you know which of 
these was the cause of the problem? Finding the cause of most prob- 
lems should usually take only a few minutes, but there will be some 
instances when you cannot find the cause yourself and then must tel- 
ephone the rental house and ask for help. Never be afraid to contact 
the rental house regarding any questions you may have about the 
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equipment. They would rather have you ask about something than to 
try to do it incorrectly. When a problem occurs, it is often best to try to 
keep it within the camera department whenever possible. Sometimes 
you don't even need to tell the Director of Photography (DP) about it. 
He or she has enough to think about and doesn't need to be worried 
about small camera problems. Many times you will be able to fix or 
correct the problem without anybody ever knowing that there even 
was a problem. For example, if a magazine keeps jamming, have the 
2nd Assistant Cameraman (AC) contact the rental house and arrange 
to swap the magazine out for a new one. Let the Unit Production 
Manager or Production Coordinator know that a magazine needs to be 
exchanged. This can be done in a short period of time without the DP 
ever knowing about it. The DP doesn't need to be bothered with some- 
thing as minor as a magazine problem. Just deal with it, and he or she 
never has to know there was a problem. It's all part of being a profes- 
sional. When something does go wrong, remain calm and don't freak 
out. There is no use causing panic on the set, especially among the 
Director, DP, and Assistant Director. 

A few years ago I was working on a 16 mm shoot with an Arriflex 
SR2 that was owned by the DP. The matte box didn't quite fit tightly 
on the support rods no matter what I did. While moving to a new 
setup I picked up the camera, and the matte box fell off. One of the 
filter trays that held an enhancer filter fell to the floor, causing the fil- 
ter to shatter into many pieces. Unfortunately, everybody was looking 
directly at me, and instead of panicking I simply apologized to the DP 
and told him that I would have a new filter on set within the hour. 
I made a call to an expendables supply company that was just down 
the street from our location and arranged for a Production Assistant 
to pick up the new filter, which, by the way, I charged to my per- 
sonal account. By the time the DP had the new setup lit and ready to 
shoot, the replacement filter had arrived. I didn't panic and get upset 
but rather took responsibility and handled the situation in a calm and 
professional manner. Things will go wrong, and they may or may not 
be your fault. If you act like a professional and handle the problem 
quickly, you may still get yelled at, but everybody should respect you 
for the professional manner in which you handled the situation. 

Because it is not possible to foresee every problem, I only men- 
tion some of the typical ones that can and will happen in the course 
of a film production. Many of these things have actually happened 
to me on various shoots. Sometimes I was able to correct the prob- 
lem quickly, but other times I had to call the rental house and ask for 
their advice or have a technician come to the location to fix or replace 
the camera or accessory. These problems are listed in no particular 
order. 
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CAMERA WILL NOT RUN 

When the camera will not run, first check to see if the battery is con- 
nected to the camera. This is the most logical and most common 
reason why the camera won't run. Also check to see if the battery con- 
tains a full charge and if it is the correct voltage for the camera being 
used. Be sure that you have the proper voltage battery for the camera 
system you are using. The battery may be dual voltage, and the switch 
on the battery may be in the wrong position. If the camera has one, 
check the buckle trip switch inside the camera to see if it is in the 
proper position. The buckle trip shuts off the camera when there is a 
rollout or when film becomes jammed in the camera. Reset the switch 
if necessary, which should correct the problem. If the battery is con- 
nected and the buckle trip switch is in its proper position, try a new 
battery cable. If this doesn't work, try a new battery. 

Often you may have to give the battery cable a closer inspection 
to locate a problem. It may even be necessary to take the plug apart to 
check that all the internal wires of the cable are properly connected to 
the connections on the end of the plug. This won't be apparent with- 
out taking the plug apart. You should have a soldering iron in your 
ditty bag in case you need to repair and resolder a broken cable. Many 
assistants have battery- or propane-powered soldering irons in their 
kits, which can be used anywhere. These are especially good when 
working in remote locations and you don't have access to electricity. 
If you do need to make any minor repairs to cables, it is best to take 
them off set and do the repair on the camera truck or out of view of the 
cast and crew. Producers and Directors can get a little nervous if they 
see one of the Camera Assistants taking equipment apart and attempt- 
ing to repair it. 

Some cameras have a safety feature built into them that will not 
allow the camera to run if the camera body door is not closed com- 
pletely. Make sure the door is closed and latched before turning on 
the camera. If the camera still will not run, change the fuse, if you are 
able to gain access to it. You can change the electronic circuit boards 
in some cameras, including those from Panavision. I believe that it 
is a good idea to first check the fuse before resorting to changing the 
electronic circuit boards. If all of these actions still do not correct the 
problem, call the rental house for help. It is important to remember 
when this or any problem occurs to check only one thing at a time. 
Before changing fuses or circuit boards, always disconnect power to 
the camera. When trying to determine why the camera will not run, 
disconnect all electrical accessories from the camera and try to run it. 
This helps to determine if any accessories are causing the problem. 
Check all electrical accessories one at a time to see which one, if any, 
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may be causing the problem. Sometimes simply disconnecting every- 
thing, including the camera from the battery, waiting a few minutes, 
and then reconnecting everything will solve the problem. 

Many of the newer cameras have a computer processor that con- 
trols the camera functions. These can malfunction, especially when 
there are temperature changes in the shooting environment. Simply 
disconnecting power for a few minutes and then reconnecting may be 
enough to fix this problem. Some cameras have a thermal fuse, and if 
this fuse trips, you need to power off the camera and leave it off for a 
few minutes before powering it back up again. Also, many newer cam- 
eras have a master power switch that must be turned on before you 
can run the camera. If the master power switch is not turned on, push- 
ing the Run button of the camera will have no effect. 

When mounting the camera to the head or sliding base plate, 
you often must screw a 3/8-16 bolt into the bottom of the camera. 
Some cameras have circuit boards in their base. Using a mounting bolt 
that is too long may cause the bolt to come in contact with the circuit 
boards, shorting them out and causing the camera to not run. Be sure 
to check that you are not using a bolt that is too long before mounting 
the camera. 

Some cameras require a minimum and maximum voltage amount 
for them to run. This is not controlled by the Camera Assistant but is 
something that is preset in the camera at the factory. In other words, 
if for some reason the battery voltage falls below a certain level or 
rises above a certain level, the camera will automatically shut off and 
not run. Check your camera manual and battery voltage whenever 
this happens. Be sure that the battery is functioning properly so that 
these amounts are within the guidelines for the camera system you are 
using. Finally, if the camera does not run, be sure to check that the 
Run switch is in the "on" position. 

If the camera won't run, check the speed setting. You may have 
the camera speed set to a speed outside the range of the camera. Be 
sure you know the speed range of the camera you are using to ensure 
the proper running speed. If you are filming in extreme cold weather 
conditions, be sure that the camera is properly winterized for shooting 
in the cold. If not, it may run slowly or not at all. 

CAMERA DOES NOT STOP WHEN SWITCHED TO "OFF" 

The camera may not stop when switched to the "off" position, espe- 
cially when you are using a handgrip with an on-off switch or a zoom 
control with an on-off switch. If there are any accessories plugged into 
the camera that contain an on-off switch, check to see that this switch 
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is in the "off position. If it is in the "on" position, the camera will con- 
tinue to Run when you turn the main camera Run switch off. 

As stated in the Camera Will Not Run, section when mounting 
the camera to the head or sliding base plate, you must screw a 3/8-16 
bolt into the bottom of the camera. Some cameras have circuit boards 
in their base. Using a mounting bolt that is too long may cause the bolt 
to come in contact with the circuit boards, shorting them out, which 
may cause the camera to continue running. Be sure to check that you 
are not using a bolt that is too long before mounting the camera. 

CAMERA STARTS AND STOPS INTERMITTENTLY 

If the camera starts and stops intermittently, the battery might not be 
fully charged. Changing batteries should correct the problem. If the 
battery cable is loose, reinsert it into either the camera or the battery. 
A loose wire in the power cable can also be one of the causes that you 
might not be able to see by just looking at the cable. If you suspect this, 
try wiggling the cable at the point where it is connected to the camera 
and also where it is connected to the battery to see if this causes any 
change. If the camera starts and stops, it is a good indication that there 
is a short in it. If your ditty bag contains a voltmeter, use it to check the 
contacts on the cable to see if there is current flowing through the cable. 
Try a new cable, and have the other one checked as soon as possible. If 
you have a soldering iron and solder available, you may be able to repair 
a damaged power cable without sending it back to the rental house. 

On Panavision cameras you may find it necessary to change the 
circuit boards to correct this problem. Each Panavision camera comes 
supplied with an extra set of circuit boards as part of the camera pack- 
age. The important thing to remember when changing circuit boards 
is to always change all of the circuit boards at the same time. Never 
replace just one or two of the boards. Send the old boards back to the 
rental house and request a replacement set to have on hand. 

Faulty accessories or a variable-speed control may be the prob- 
lem as well. If you have any accessories or a variable-speed control 
attached to the camera, try removing these items and running the cam- 
era without them attached. A faulty video sync box may also cause 
the camera to start and stop intermittently. If you suspect any of these 
external devices, have them checked as soon as possible. 

As stated earlier, if the camera won't run or stops running, check 
the speed setting. A speed setting outside of the speed range of the 
camera motor may cause the camera not to run properly, to suddenly 
stop running, or to not run at all. Be sure you know the speed range of 
the camera you are using to ensure the proper running speed. 
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CAMERA IS NOISY 

The most common reason for a noisy camera is that the film is not 
threaded properly in the camera. The top or bottom loop may be too 
large or too small, causing the movement to work harder to move the 
film through the camera, which results in the movement being a lit- 
tle noisier than usual. Rethread the camera, and set the loops to the 
proper length. 

On many cameras the loop may be set when threading the mag- 
azine, so you may need to rethread the magazine or change maga- 
zines. Check that all rollers are closed and that the film perforations 
are engaged on the sprockets correctly. If the camera has an adjustable 
pitch control, adjust it so that the camera is running as quietly as pos- 
sible when it is threaded correctly. Sometimes none of these solutions 
make the camera any quieter, so the only thing to do is to cover the 
camera with a sound barney to cut down on the noise. If the sound 
mixer is picking up any camera noise, you may also need to place an 
optical flat in front of the lens to minimize the noise being picked up 
by the sound microphones. 

I have also found that some film stocks cause the camera to run 
noisier than others. Because of differences in the manufacturing of the 
different film stocks and emulsions, some film may be slightly thicker or 
thinner than other film. This is also true when shooting black-and-white 
versus color film. Black-and-white film is slightly thinner than color film 
and may cause the camera to be noisier as the film is running through it. 

I was once working on a small production, and the camera ran 
noisier than usual. The Director asked me if there was anything that 
could be done, and I explained that it was because of the film stock 
we were using. It was a little thinner than the stock we had used pre- 
viously. The Director was not satisfied with my explanation, so he tel- 
ephoned the person from whom he had rented the camera and asked 
that he come to the location to check the camera. When he arrived, 
he asked me what film stock we were using. When I told him what 
it was, he told the Director that I was correct and that it was the film 
stock that was causing the noise problem and that there was nothing 
he could do about it. He left and we continued to shoot with a sound 
blanket over the camera to muffle the noise. 


SHUTTER DOES NOT SPIN (NO FLICKER SEEN 
THROUGH THE VIEWFINDER) 

While a shutter rarely fails to spin, I have heard of an instance when 
the Camera Operator could not see any flicker through the viewfinder 
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when shooting. This is a good indication that the shutter is not spin- 
ning. The camera was running and film was traveling through the 
camera and magazine, but the shutter was not spinning. Unfortunately, 
there is really nothing you can do in the field, and if this occurs, you 
should contact the rental house immediately and return the camera. 
The one time that I know of this happening there was a drive belt that 
had broken. This belt was what turned the mirror shutter when the 
camera was running or when you turned the inching knob. This belt 
could only be replaced by a camera technician at the camera rental 
company. 

UNABLE TO THREAD FILM INTO THE GATE AREA 

If you are unable to thread film into the gate area, be sure that you 
have turned the inching knob to advance the pull down claw so that it 
is withdrawn from the aperture plate. Also, check to see if the registra- 
tion pin is withdrawn from the gate area. These are the two most com- 
mon reasons why you cannot thread the film. If after checking these 
two items you still encounter the problem, check to see that there are 
no film chips stuck in the gate area, preventing the film from thread- 
ing properly. If the camera has a removable aperture plate, be sure 
that it is inserted correctly. Also check that the pressure plate is in the 
proper position. 

FILM DOES NOT TAKE UP 

Many camera magazines have electrical contacts built into them so 
that when they are connected to the camera, the torque motor of the 
magazine receives power. If these contacts are dirty, the film will not 
take up properly. Check the contacts and clean them if necessary. 

Some cameras also have the ability to run either forward or in 
reverse. If the switch is in one position on the camera and the oppo- 
site position on the magazine, the film will not take up properly. Make 
sure that the switches on the camera and magazine are in the same 
position. Check the take-up side of the magazine to see if the film end 
has come off of the take-up core. Rethread the camera, and this should 
correct the problem. 

Check to be sure that you are using the proper magazine on the 
camera. You may have a newer model of camera and be trying to use 
an older model of magazine. Also, with some manufacturers, there are 
separate magazines for high-speed and regular-speed cameras. These 
magazines are often not interchangeable between cameras. 
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Incorrect magazine tension or a damaged magazine clutch may 
also be the cause of film not taking up in the magazine. If you suspect 
either of these things, it is best to swap out the magazine for a new one 
and let the rental company deal with it. Many assistants don't have 
the proper tools or qualifications to adjust the magazine tension. Plus, 
most rental companies would prefer that an assistant not try to repair 
their equipment. 

If you are using film on a daylight spool and the take-up reel is 
also a daylight spool, be sure to check that the flanges of the spool are 
not bent, preventing the film from winding properly on the spool. 

If the film does not take up and you are using an older cam- 
era that uses some type of belt to drive the take-up side, check that 
you have the right size belt and that it is connected properly to the 
magazine. You should always have a spare drive belt with the cam- 
era equipment. On magazines that use the drive belt, the belt must 
be placed on the correct side of the magazine for it to take up prop- 
erly. It should be either connected to the feed side or the take-up side, 
depending on whether the film is going forward or in reverse. Check 
the belt and adjust it as necessary. Check with the rental house so that 
you are sure how to connect the belt properly. Have extra belts avail- 
able in case one breaks while filming. 

CAMERA DOOR DOES NOT CLOSE 

On some cameras the door does not close when the sprocket roller 
keeper arms are not closed or when the registration pin is pulled away 
from the gate for threading. Be sure that both of these are in the correct 
position for filming and the door is closed properly. Also check the 
edges around the door where it meets the camera to be sure that there 
are no obstructions, such as a piece of film. Clean out anything that 
may be blocking the door, and it should close properly. 

CAMERA STOPS WHILE FILMING 

The most common reason that the camera stops while filming is that 
the film jams in either the camera or the magazine. Check that the 
loops are the proper size, and adjust them if necessary. Again, if the 
loop is set in the magazine, it must be removed from the camera and 
rethreaded, or a new magazine must be placed on the camera. When 
the film jams it can become ripped or torn, leaving a piece of film 
stuck in the magazine throat or in the gate of the camera. The impor- 
tant thing to remember when clearing any film jam is not to force any 
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part of the camera or magazine. Gently slide the film from side to side 
or up and down until it will come out cleanly. If you try to force it out, 
you can damage the camera movement or the gears of the magazine. 
After clearing any film jam, clean the camera with compressed air to 
remove any film chips or emulsion that may have become trapped in 
the gears of the movement. 

Another common cause of the camera stopping is that the film 
has rolled out. Many cameras have a safety feature built into them 
that shuts off power to the camera when it runs out of film. Be aware 
of the footage counter when filming so this does not happen. Also, 
when threading the new magazine on the camera, be sure to adjust the 
buckle switch, if the camera has one, so that the film travels smoothly 
through the camera. 

FILM JAMS IN CAMERA 

If the film jams in the camera, the film loop could be the wrong size. 
Rethread the camera or the magazine and adjust the loops to the 
proper size. If the magazine is not threaded properly, it can cause the 
camera motor to work harder to move the film through the camera, 
which results in the film becoming jammed. Be sure that all sprocket 
keepers are closed and the film is moving smoothly through the gate. 
Before running the camera, you should always check the threading 
with the inching knob after placing a new magazine on the camera. 

CAMERA DOES NOT RUN AT SYNC SPEED 

One reason that the camera does not run at sync speed may be a prob- 
lem with the battery. A weak battery could affect the speed of the cam- 
era. Replace the battery with one that is fully charged, and the camera 
should run at sync speed. Another common cause is that the motor 
switch on the camera is set to the variable position instead of the sync 
position. Reset the switch to the sync position. On Panavision cam- 
eras, a malfunctioning circuit board could also cause this to happen. If 
you can, change the circuit boards to see if this corrects the problem. 
Also, if the magazine or the camera is threaded incorrectly, it may 
have an affect on the motor, causing it to lose speed. Check the thread- 
ing of both and adjust as necessary. 

As I stated, when discussing the problem of the camera start- 
ing and stopping intermittently, check any accessories that may be 
attached to the camera. Disconnect the accessories and run the camera 
to see if this corrects the problem. 
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VIEWING SYSTEM IS BLACKED OUT 

When you cannot see anything through the eyepiece, there is some- 
thing blocking the viewing system. This could be due to one of a 
number of problems. The shutter may be closed, which makes the 
eyepiece dark. Turn the camera on and off quickly, or turn the inch- 
ing knob to clear the shutter. The eyepiece may be set to the closed 
position, which allows no light to enter the eyepiece. Check the eye- 
piece control lever, and set it to the open position for viewing. When 
the lens is stopped down to its smallest opening, it may be difficult 
to see anything when looking through the eyepiece. Also, if there are 
any neutral-density filters in front of the lens, they darken the image 
when viewed, making it appear totally dark. The most obvious rea- 
son for not being able to see anything through the eyepiece is that 
there is someone or something blocking the lens or possibly that the 
lens cap is in place. Remove the lens cap or whatever is blocking the 
front of the lens so that you can see clearly. Many cameras also have a 
switch or lever that is used to switch the viewing system when filming 
with anamorphic lenses. Check to see if this switch or lever has been 
bumped and is blocking the viewing system or is not in the proper 
position for the lenses being used. 

When doing certain special effects shots and using some older 
cameras, you may be using a camera that contains a rack over viewing 
system. If the viewfinder is not in the correct position, you will not be 
able to see when looking through it. Be sure to place it in the correct 
position for viewing. 

A FUSE BLOWS WHEN CONNECTING ELECTRICAL 
ACCESSORIES 

Blowing a fuse when connecting electrical accessories is a common 
problem that can be easily corrected. The important thing to remem- 
ber when connecting any electrical accessories is always to disconnect 
the power to the camera before attaching the accessories. If the cam- 
era has a master power switch, be sure to turn it off before connecting 
or disconnecting any electrical accessory. You should also turn off the 
master power switch when disconnecting the battery from the camera. 
If the camera is connected to a power source, the connection of any 
electrical accessory may cause a power surge to the motor, which will 
then cause a fuse to blow. It is best to turn off the power and discon- 
nect the battery before connecting any external electronic accessory to 
the camera. 
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WHEN SHOOTING A TELEVISION MONITOR OR COMPUTER 
SCREEN, A ROLL BAR MOVES THROUGH THE SCREEN 

The frame rate for video is different than the frame rate for film. As 
such, when filming a television monitor with a film camera you will 
often see a horizontal bar moving through the frame. When shooting 
TV screens and computer monitors you need to match the frame rate 
so that you can eliminate or minimize the roll bar. This is best accom- 
plished by using a sync box attached to the camera. Ideally, the camera 
should also have a variable shutter so that you can sync the camera to 
the monitor or screen. When shooting at 30 frames per second (fps) or, 
more precisely, 29.97 fps, the shutter angle should be set to 180 degrees. 
When shooting at 24 fps or, more precisely, 23.976 fps, the shutter 
angle should be set to 144 degrees. If shooting dialog scenes in which 
the screen is visible, it is best to shoot at 24 fps to maintain the sync of 
the dialog. Be sure that your camera has an adjustable shutter so that 
you may do this. If you need to shoot at 30 fps with the 180-degree shut- 
ter, dialog may need to be dubbed in postproduction. 

MAGAZINE IS NOISY 

The film spooling off the core and rubbing against the side of the maga- 
zine may cause magazine noise. Hold the magazine flat in your hands, 
and give the cover of the magazine a firm slap so that the film settles 
back onto the spool or core. When the magazine is already placed on the 
camera, give both sides of the magazine a firm slap to force the film back 
onto the spool. If the film loop is set when threading the magazine, an 
incorrect-sized loop may also cause the magazine to be noisy. To correct 
this, rethread the magazine so that the loops are the proper size. There 
are some newer magazines that have a timing adjustment. Check with the 
rental house if you are not sure how to adjust the timing on the magazines 
that have this feature. A film jam inside the magazine may also make 
it noisier than usual. If the noise gets progressively louder, you should 
probably stop using the magazine, remove it, and rethread the camera 
with a new magazine. Have the 2nd AC check the noisy magazine, and if 
necessary, swap it out at the rental company for a new magazine. 

FILM RIPS OR HAS TORN PERFORATIONS 

Film may rip or have torn perforations for the same reasons that cause 
the film to jam. Improper loop sizes can result in the film becoming 
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ripped or torn as it goes through the camera or magazine. Check the 
loop size in the camera, and adjust it if necessary. Rethread the maga- 
zine, and adjust any magazine loops accordingly. Panavision cameras 
have a small pin located inside the camera body that is used as a guide 
when setting your loop size. If the top loop is too long, it may catch 
on this pin and tear the perforations. Be sure to check your threading 
and loop size by turning the inching knob before running the camera. 
Also, be sure to clean out the magazine and/or camera if you find torn 
film chips. 


FILM LOSES LOOP 

If the film loses the loop, check the pull down claw and registration 
pin to be sure that they are not bent in any way. Incorrectly threading 
the camera or magazine can cause loss of the loop. When threading, be 
sure that you set the correct loop size in the camera or magazine. Also 
check to be sure that the film is properly engaged on the sprocket roll- 
ers and that the sprocket roller guides are engaged correctly. You may 
also need to adjust the pitch control, if the camera has one, to quiet 
the camera and ensure that the proper loop size is maintained. 


THERE ARE SCRATCHES ON THE FILM 

Whenever the film gets scratched, scratch test the entire system as you 
did during the camera prep (see Chapter 4). The cause of the scratches 
could be from a problem inside the magazine throat or in the gears or 
rollers of the magazine. It could also be coming from inside the cam- 
era at any number of places. There may be dirt or emulsion buildup 
in the gate that should be cleaned out before you continue to shoot. 
Dirt or dust in the magazine can also cause scratches on the film. The 
best way to determine where the scratch is occurring is to place the 
magazine on the camera and thread the camera normally. Run some 
film through the camera. Using a permanent ink marker, place an X 
on the film at the following places: where it exits the magazine, enters 
the gate, exits the gate, and reenters the magazine. Check the film at 
these marks to determine where the scratches occurred. An incorrect 
loop size may also cause scratches on the film. If necessary, you may 
have to send some of the magazines, or even the camera, back to the 
rental house for replacement or repair. In extreme cases, scratches on 
the film may be caused by damaged or faulty film stock or even by 
improper handling at the processing laboratory. 
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LENS WILL NOT FOCUS 

One reason the lens may not focus is that the lens is not seated prop- 
erly in the lens mount. This means that the lens is not correctly 
mounted on the camera. Remove the lens and check the lens mount of 
the camera to see if there are any obstructions. Thoroughly check and 
clean the lens mount, and then reinsert the lens. Also, check the back 
of the lens to see if there is anything preventing the lens from mount- 
ing properly. If the lens and the lens mount seem all right, reinsert the 
lens and check the focus again. 

Another reason that the lens might not focus is that the ground 
glass of the camera is inserted incorrectly. Check the ground glass, 
and reinsert it if necessary. The ground glass should be inserted into 
the camera with the matte or dull side facing toward the mirror of the 
shutter. 

Another cause of lens focus problems is that the lens is damaged. 
Check this by using a focus chart and checking the lens as you did 
during the camera prep. Place the chart at various distances from the 
camera, and then check the eye focus mark on the lens to see if they 
match. If a problem is detected when comparing the eye focus to the 
measured focus, the lens should be returned to the rental house for 
repair, and a replacement lens should be obtained. 

A few years ago I was 1st AC on a feature film. One of the 
shots we did was a very long fluid master dolly move that led two 
characters through a large building. After the first take, the Camera 
Operator said the shot was soft and out of focus, so we did it again. 
We did two more takes, but each time the Camera Operator said it 
was soft when we cut the camera. The DP, Camera Operator, and I 
each checked the lens focus by eye and arrived at approximately 
30 or 40 ft. The measured distance was approximately 7 ft, which 
is exactly where I had it focused for each take. I removed the lens 
and gave it a light shake, and it sounded like a baby rattle. The 
elements inside the lens had all come loose. After some investiga- 
tion we discovered that some of the Grips had a contest during the 
lunch break to see who could make the boom arm of the dolly go 
up and down the fastest. Unfortunately, they did this with the cam- 
era and lens on the dolly. This caused the lens elements to come 
loose, which caused our focus problem. So now when I break for 
lunch, I always try to remove the lens from the camera as a safety 
precaution. 

One of the most common reasons that the lens appears out of 
focus when looking through the eyepiece is that the diopter adjust- 
ment of the eyepiece was changed when you were away from the cam- 
era. Each time someone looks through the eyepiece, check that the 
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diopter adjustment ring is set to the appropriate mark. Because each 
person's vision is different, the image may look sharp and in focus to 
one person but blurry and out of focus to another. 

A heavy fog or diffusion filter in front of the lens may prevent 
you from obtaining a sharp image through the viewfinder. Check the 
lens with the filters removed to see if you can obtain proper focus. In 
addition, a behind-the-lens filter may also create focus problems. This 
can only be seen when viewing dailies because the filter is not visible 
through the viewfinder. If you are planning on using any behind-the- 
lens filters, it is a good idea to shoot some tests beforehand to be sure 
that there will be no focus problems. 

Many lenses have focus markings in feet and also in meters. The 
marks are often on opposite sides of the lens, so you must be care- 
ful when placing the lens on the camera that the proper markings are 
facing you. I know of an instance of a 1st AC placing the lens on the 
camera with the meter markings facing him. He measured the distance 
in feet and inches but set the focus according to the meter scale, think- 
ing it was feet and inches. Needless to say, all of the shots were out of 
focus until he realized what he had done. 

Some lenses have a setting for macro photography. Unless it is 
a macro shot, you will not be able to focus a shot with the lens in the 
macro setting. Place the lens in its normal setting, and it should focus 
properly. 

Finally, check to be sure that both the front and rear elements of 
the lens are clean. Dirty or smudged lens elements make it quite dif- 
ficult to obtain proper focus of the image. 

If you are working with video cameras, the back-focus adjustment 
of the lens may be off, which will cause the lens to not focus properly. 
Check and adjust the back focus; this should correct the problem. The 
steps for adjusting back focus are: 

1. Place a focus chart or Siemens star chart 8-10 ft from the camera. 

2. Open the f-stop to its widest opening. 

3. Zoom all the way in to the tightest focal length of the lens, and 
focus on the chart. 

4. Zoom out to the widest-angle focal length of the lens. 

5. Loosen the back-focus adjustment knob, and turn the back-focus 
ring until the chart is in focus. 

6. Zoom back in to the tightest focal length, and check that the chart 
remains sharp at all points within the zoom. 

7. Repeat these steps until the chart is sharp at the widest-angle 
focal length, the most telephoto focal length, and all focal lengths 
in between. 
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IMAGE IS FOGGED WHEN LOOKING THROUGH 
VIEWFINDER 

You need to be aware of the storage conditions of the lenses. The 
lenses may have been stored in a cold truck overnight. When you bring 
those lenses into a warm building first thing in the morning, conden- 
sation will build up on the lenses, causing them to fog and making it 
impossible to see through the lens and obtain proper focus. When the 
lenses have been in a cold environment and you will be shooting in a 
warm environment, I recommend bringing them into the warm envi- 
ronment as soon as possible, opening the lens cases and removing all 
lens caps so that the lenses can become accustomed to the warm air as 
quickly as possible. When they have been in the warmer environment 
for a short period, the condensation should be gone, and you will be 
able to obtain an accurate focus. Make sure that all condensation is 
gone before attempting to use the lenses. Carefully inspect them to be 
sure that there is no condensation inside the lenses. If necessary, you 
may use a hair dryer to warm up the lenses and remove condensation. 

ZOOM LENS MOTOR RUNS ERRATICALLY 

If the zoom lens motor runs erratically, there may be a short in the 
zoom control or in the power cable from the motor to the control. 
Replace the zoom motor power cable; if this does not correct the prob- 
lem, replace the zoom control. Check the motor gear where it attaches 
to the lens. There may be some chips in the motor gear teeth or lens 
gear teeth that could cause the motor to slip. Replace the motor gear 
or lens gear as necessary. The zoom motor may also run without your 
having to touch the zoom control. Some zoom controls have an adjust- 
ment inside the control that must be set to prevent the motor from 
running without being engaged. Be sure to check with the rental house 
before attempting to take apart any piece of equipment. 

ZOOM LENS DOES NOT ZOOM THROUGHOUT ITS 
ENTIRE RANGE OF FOCAL LENGTHS 

Some zoom lenses, especially those for 16 mm cameras, have a macro 
setting so that you can do extreme close-up shots. To set the lens 
in macro, press a button on the side of the lens and move the zoom 
control ring into the macro range marked on the lens. This limits the 
range of the zoom, and when you look through the lens and zoom, it 
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appears that you are focusing. Because the lens is now in the macro 
setting, you are actually focusing when you turn the zoom ring of the 
lens. This allows you to get an extreme close-up of an object. So, if 
you are attempting to zoom and the lens does not move throughout its 
entire range, it may be in the macro setting. Simply press the macro 
button on the side of the lens and move the zoom barrel until it is 
back in normal mode. 


LENS FLARES ARE SEEN WHEN LOOKING 
THROUGH THE VIEWFINDER 

Lens flares are usually an indication that there is a light or lights shin- 
ing directly into the camera lens. Placing a hard matte on the matte 
box or adjusting the matte box eyebrow will most often eliminate these 
flares. A French flag attached to the camera will also help to eliminate 
any lens flare. Sometimes you may have to request that a Grip set a 
flag between the camera and the light so that the flare is eliminated. 
Keep in mind that often you will not see a lens flare through the lens. 
You must stand in front of the camera and look at the lens from vari- 
ous angles to see most lens flares. 

BATTERY LOSES POWER 

Loss of battery power is one of the most common problems you will 
encounter. The battery may not be fully charged or may be unable to hold 
a charge. Try to completely discharge the battery and then place it on 
charge overnight. If this does not solve the problem, then have the battery 
checked and replaced if necessary. You should never go out on a shoot 
with only one battery, just in case this does happen. By having an addi- 
tional battery, you will not have to stop filming until another one can be 
obtained. At the very minimum, you should have at least two batteries. 

IMAGE ON VIDEO MONITOR IS OUT OF FOCUS OR IS 
TILTED TO THE SIDE 

On most camera video taps there are adjustments for both the focus 
and the position of the image on the outside of the video tap. If the 
image on the monitor is out of focus or tilted, turn these adjustment 
knobs until the image comes into focus or the image is in the correct 
position. If this still does not correct the problem, remove the cover 
of the video tap, if you can, and turn the adjustment knobs that are 
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located inside. Sometimes if the video tap is not firmly mounted to 
the film camera, the image appears tilted or out of focus. Check to be 
sure that it is mounted securely and correctly to the camera. 

TRIPOD HEAD DOES NOT PAN OR TILT 

The most obvious reason that the tripod head will not pan or tilt is that 
the pan and tilt locks are engaged. Check the locks for each, and release 
them if necessary. Check the head to be sure that there are no obstruc- 
tions that could prevent the head from panning or tilting. Remove any 
obstruction, and the problem should be corrected. Never force the head 
in either direction. You may worsen the problem, making it impossible 
for you to correct in the field. The head must then be sent to the rental 
house for repair, and a replacement head needs to be sent to you. On 
gear heads, check that the gear adjustment lever is not in the neutral 
position. When it is in neutral, turning either the pan or tilt wheel has 
no affect on the head. Place the pan and tilt gear adjustment lever in 
one of the gear positions, which should allow you to pan and tilt with 
ease. On most gear heads there are usually two sets of locks for the pan 
and tilt. One is for the pan and tilt controls to lock them in position, 
and the other is for the pan and tilt movements to physically lock them 
in position, even when the gears are in the neutral position. Be sure that 
all locks are released before trying to pan or tilt the head. 

TRIPOD LEGS DO NOT SLIDE UP OR DOWN 

Quite often, when you are in a hurry you may forget to release the locks 
for the legs before attempting to adjust the height of them. By releasing 
the tripod leg locks, they should slide up and down smoothly. Tripod 
legs get dirty after much use and usually begin to stick when you try to 
adjust them. Clean the legs regularly, and if you are using aluminum 
or metal tripods, spray them with a light coat of silicone spray. This 
should keep them in working order and help them last longer. 

SHOOTING IN EXTREME COLD WEATHER 

If you will be working in extreme cold-weather situations for an 
extended period, leave the camera equipment in the camera truck at 
night so that it remains at a consistent cold temperature throughout the 
production. If it is necessary to bring the camera equipment inside after 
being in a cold camera truck overnight, warm it up as quickly as possible 
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so that condensation does not form. Open all lens, filter, magazine, and 
accessory cases so they can reach room temperature. Remove all lens 
caps to help the lenses warm up and to eliminate condensation. 

Whenever possible, obtain the appropriate-size barney for the 
camera and magazines so that you can protect them as much as pos- 
sible from the cold. Also, be sure to let the rental house know if you 
will be doing any extended filming in cold weather. They may need to 
add a special heater element or change the lubricant in the camera to 
one that is better suited to the cold. 

You should also keep in mind that the film stock can become 
very brittle in cold temperatures and should be used as soon as pos- 
sible after you have removed it from the manufacturer's sealed can. 
You may want to keep loaded magazines in a warm, dry location until 
ready for filming, but sometimes it is actually better to keep loaded 
magazines in the same environment and temperature that you will 
be shooting in. I worked on a music video that was shot in Boulder, 
Colorado, in late November. We were filming outside using an 
Arriflex 16SR2 camera. At the DP's request I loaded all of the maga- 
zines, placed them in their case, and kept them outside with us during 
shooting. There were no problems with film breaking during shooting 
because it wasn't going from one temperature to another, which could 
actually cause more problems than keeping the film in the tempera- 
ture at which you are filming. In any case, use your best judgment and 
always consult with the DP if you are unsure. 

SHOOTING IN EXTREME HEAT 

Film stock may deteriorate very quickly if it is subjected to very high 
heat for even short periods of time. When working in extreme heat, 
you should have coolers or some other type of container to keep the 
film in. Film should be kept in the cooler or insulated container in a 
cool, dry location whenever possible. You should never place ice in 
the cooler because any melting ice could seep into the film and dam- 
age it. In addition, you should process any film as soon as possible 
after it has been exposed. See the section in Chapter 3 on proper stor- 
age of motion picture film before and after exposure. 

FILMING IN OR AROUND SALT WATER AND CAMERA 
AND MAGAZINE FALL INTO THE WATER 

Before taking any equipment from the rental house, if you know that 
you will be filming around salt water, ask them what you should do 
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if any of the equipment falls into the water. The following procedure 
is the accepted method, but you should check with the rental house 
beforehand just to be safe. First, rinse the camera and equipment 
completely in fresh water as soon as possible. Don't worry about get- 
ting the camera wet. It's already wet from the salt water. Salt water 
is highly corrosive and can damage the working parts of the camera 
very quickly. The faster it is removed, the fewer problems you should 
have. Don't allow a fully loaded magazine of film to dry. Rinse off 
the magazine completely, with the film still inside, and ship the 
entire magazine, packed in fresh water, to the lab for processing. I was 
told a story about a 1000-ft magazine containing a full roll of exposed 
film that had fallen into salt water. The assistant immediately removed 
the magazine from the salt water, immersed it in a cooler of fresh 
water, and sent it to the lab packed in the fresh water. The lab was 
able to process the film, and there was very little, if any, damage to the 
image. 

SHOOTING OUTSIDE USING TUNGSTEN-BALANCED FILM 
WITHOUT AN 85 FILTER 

If you are using negative film, the lab can usually correct the color 
during processing. If necessary, you may use an orange color gel, 
which is the same color as the number 85 glass filter, in front of the 
lens. Eastman Kodak manufactures a gel that is called an 85 Wratten 
Gel. It gives the same effect as a glass 85 filter placed in front of the 
camera. 

While the Kodak Wratten Gel looks very similar to a CTO light- 
ing gel, the Wratten Gel is optically superior to the lighting gel. 
I recommend ordering some of these Wratten Gels when ordering the 
expendables so that you have them available in case of emergencies. 
Many assistants carry these gels in their ditty bags just in case they 
encounter this situation. Be sure to properly adjust the exposure set- 
ting when using an 85 Wratten Gel or glass filter. If you don't have the 
filter, you may instruct the lab to make corrections during the transfer. 
The corrections may also be made during the postproduction process, 
depending on the editing system and software you are using. 

SHOOTING INSIDE WITH TUNGSTEN LIGHT USING 
DAYLIGHT-BALANCED FILM WITHOUT AN 80A FILTER 

This problem is similar to the previous one. You may use a number 
80A Kodak Wratten Gel in front of the lens to correct the exposure. 
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A few years ago a production company that I was working for mistak- 
enly purchased daylight-balanced film for a shoot that was being done 
entirely on stage using tungsten lights. I sent a Production Assistant 
to a local camera shop to purchase a Kodak 80A Wratten Gel filter. 
I taped the filter to the optical flat in the matte box, and the DP made 
the necessary lighting and exposure changes. We shot the commercial, 
and it turned out just fine. As with the 85 filter, be sure to adjust your 
exposure accordingly when using the 80A Wratten Gel or glass filter. 
As stated in the previous example, if you don't have the filter, you may 
instruct the lab to make corrections during the transfer. The correc- 
tions may also be made during the postproduction process, depending 
on the editing system and software you are using. 

PROJECTED IMAGE IS SHAKY OR UNSTEADY 

A shaky or unsteady projected image will only be noticed after the 
film has been exposed, developed, and projected. The most common 
cause of this problem is improper registration of the camera move- 
ment. What this means is that the film is not positioned properly in 
the gate area, and as a result it is not moving through the mechanism 
smoothly. If you suspect a problem with the camera movement, you 
should shoot some tests before sending the camera back for repair or 
replacement. If you don't have time to shoot tests, I recommend send- 
ing the camera back to the rental house and obtaining a new camera. 
Let the rental house determine what the problem is. On some cameras, 
there may not be a problem with the camera, but rather the magazine 
was not placed on the camera properly or the film was simply not 
placed securely in the gate area during threading. You should elimi- 
nate any of these causes before sending the camera back to the rental 
house. Before shooting, during the camera prep, the 1st AC should 
shoot a registration test to check the registration of the camera. Unless 
the camera has been mishandled, dropped, or otherwise shaken or 
jarred in some way, the registration should not suddenly be off if you 
correctly checked it during prep. 

In addition to problems with the camera registration, shaky 
images may also be caused by film stock with irregularly punched 
perforations, an error in printing the film, or possibly unsteady pro- 
jection. If you can shoot some tests using a different film stock batch, 
this will help to determine if the error is in the film's perforations. 
Checking with the lab and seeing if there is any problem with their 
machines that print the film will confirm or eliminate that cause, and 
double checking the projector threading should confirm or eliminate 
any projector problems. 
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PROJECTED IMAGE IS OUT OF FOCUS 

Many of the causes discussed with regard to the lens not focusing also 
apply to a projected image that is out of focus. A few additional causes 
of out-of-focus images that would most often only be noticed after the 
film has been shot and processed are discussed next. 

If the film was not set in the gate area securely, the film may have 
moved slightly as it moved through the camera. This can be a regis- 
tration problem that requires the camera to be serviced, and a new 
camera must be obtained to continue shooting. The flange focal depth 
of the camera may be off, which would cause the image to be out of 
focus. You may still be able to focus the image through the viewfinder, 
but the image on film will not be in focus. If you have one available, 
you should check the depth with a flange focal depth gauge to be sure 
it is set properly according to the camera manufacturer. If you do not 
own a flange focal depth gauge, it may be best to contact the rental 
company to obtain a new camera and have them check the old camera. 

The lens markings may be off, and unless you checked the lenses 
completely during the camera prep, you may not notice this. If you 
suspect this problem, you should thoroughly check each lens using a 
focus test chart. 

The 1st AC may have based the focus setting on incorrect depth- 
of-field calculations. This should be noticed when looking through 
the viewfinder, but depending on the shooting conditions, it may be 
difficult to judge until you see the projected image. 


PROJECTED IMAGE CONTAINS SPOTS OR LINES 

When viewing the developed film, you may notice spots or lines in 
the image. The lines may appear randomly, or they may appear in a 
regular pattern. A scratch on the negative may be white or light green 
in appearance. In many cases it can be repaired by the lab. You should 
run some test film through the camera and magazines to see if you 
can determine where a scratch occurred. If it is a camera or magazine 
problem, you should obtain replacement equipment from the camera 
rental house before continuing to film. 

Spots on the image may be caused by condensation on the film 
stock. If the film has been refrigerated prior to shooting, it is very 
important to warm it up for the proper amount of time before attempt- 
ing to open the can and load the film. If the film can is opened too 
soon before the film is warmed up, condensation will form on the 
film, causing spots in the image. Black dots in the image indicate dust 
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on the print. See Table 3.4 in Chapter 3 for the proper warm-up times 
for 16 mm and 35 mm motion picture film. 

IMAGE IS NOT ALIGNED DURING THE VIDEO TRANSFER 

If you will be removing a partially shot magazine and plan to finish 
shooting it later in the day, always mark an X on the frame of film in 
the gate. This allows you to line up the film properly when you place 
the magazine back on the camera later in the day. 

I know of a situation in which a DP had a magazine removed 
from the camera, and the assistant neglected to mark the frame of 
film. The magazine was later placed back on the camera, and they 
finished shooting with that roll. The DP took the developed film to a 
transfer house to have it transferred to video. During the transfer proc- 
ess, when it came to the point in the film where the magazine had 
been removed, the shots were off by two perforations. The color timer 
had to rethread the film to continue the transfer. I had never heard of 
this happening before, but based on this DP's description, I will now 
always mark the film when removing a partially shot magazine. It's a 
small thing, but it can save some confusion and headaches later on. 

SHOOTING IN OTHER COUNTRIES 

When planning to film in another country, especially one that uses 
a different electrical system than that used in the United States, be 
sure that you have the proper electrical adapters or converters with 
you. This is especially important if you are taking equipment from 
the United States to another country. You will need to charge batter- 
ies, power a laptop computer, and use other electrical devices. Having 
the proper adapters or converter can mean the difference between a 
smoothly running shoot and a disaster. 

TROUBLESHOOTING TIPS 

I have often found that the simplest solution is often the best when 
it comes to troubleshooting. Sometimes when you encounter a prob- 
lem, it is best just to disconnect or disassemble everything and then 
connect or assemble it again. Surprisingly, this sometimes works to 
correct whatever the problem was. There may have been a loose con- 
nection somewhere that is corrected simply by removing and then 
reattaching the item. I actually had a Camera Assistant telephone me 
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from across the country to ask how to get the microforce zoom motor 
to work on an Arriflex 35BL camera. He explained everything he had 
done, and the motor just would not operate properly. I suggested that 
he disconnect all accessories and the battery from the camera and then 
reconnect them. After doing this, he reported that everything worked 
fine. While he was not able to determine what or why there was a 
problem, at least he didn't have the problem any longer, and shoot- 
ing could continue. In any case, be sure to have the item in question 
checked as soon as possible. 

Try the obvious solution first, and then continue in a step-by-step 
manner until you find out what the cause of the problem is. Remember 
to only check one thing at a time. You will most likely encounter 
some different problems from those listed here, but if you are familiar 
with the equipment, you should have no trouble finding and correct- 
ing almost any problem that you come across. If you are not sure of 
how to fix a particular problem, call the rental house for help. Most 
rental houses will send a technician to your location if you cannot fix 
the problem in the field. Don't try to fix something yourself if you are 
not sure what to do. And as I stated earlier, remain calm; don't panic. 
Quite often you can solve many problems without anybody else on the 
crew even knowing that the problem occurred. 

If you come across any problems and solutions that are not men- 
tioned here, please email me at the address on this book's companion 
web site. I may use it in future editions. Good luck, and happy shooting. 


6 


Film Cameras 


As a Camera Assistant you will be working with many different camera 
systems throughout your career. You should be familiar with as many 
different cameras as possible. This section contains basic information, 
such as format, magazine sizes, and simple line drawings of the thread- 
ing diagrams of cameras and magazines, for most of the film cameras 
that are currently used in the film industry. I have also included the type 
of lens mount and the speed range for most of these cameras. For the 
lens mount listings, PL refers to the standard Arriflex lens mount, and 
PV refers to the standard Panavision lens mount. Please note that the 
speed range listed is only when running cameras in the forward running 
mode. It is not the speed range when running the cameras in reverse. 
While some cameras may have the ability to run in reverse, I have cho- 
sen not to list those speeds here to avoid any confusion. For illustrations 
of cameras and magazines that are not included here, please check the 
companion web site for this book at www.cameraassistantmanual.com. 

The threading diagrams included here are not meant to teach you 
how to load the magazines or thread the cameras. They are intended 
only as a reference in case you have forgotten about a specific camera 
system. If you want to learn how to load magazines or thread cam- 
eras, you should contact a camera rental house that has the particular 
camera you are interested in. I strongly recommend that you obtain 
instruction manuals and reference books for all professional cameras 
that you will be working with. Many companies have electronic ver- 
sions of the manuals posted on their web sites. You can access many 
of these sites from the companion web site for this book. You never 
know when you will be working with a specific camera, and it may 
be many months between jobs with a particular camera. Having the 
instruction manuals or books for all cameras will allow you to refresh 
your memory for any cameras and equipment that you may have for- 
gotten. To learn more about any of these cameras, speak with a repre- 
sentative at any professional motion picture camera rental house. 

Remember: These illustrations are to be used only as a reference. 
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AATON A-MINIMA 

Format: 16 mm 

Magazine size: 200' Coaxial 

Lens mount: PL 

Forward speeds: 1-32 fps, 1-50 fps with external 12-volt battery 

For camera and magazine illustrations and threading diagrams, see 
Figures 6.1 and 6.2. 
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AATON XTERA AND XTR-PROD 

Format: 16 mm 

Magazine sizes: 400' and 800' Coaxial 
Lens mount: PL 
Forward speeds: 3-75 fps 

For camera and magazine illustrations and threading diagrams, see 
Figures 6.3 through 6.5. 



Figure 6.3 

Aaton Xtera and 
XTR-Prod 16 mm 
camera. (Courtesy of 
Aaton.) 


Figure 6.4 

Aaton Xtera and XTR- 
Prod magazine, feed side. 
(Courtesy of Aaton.) 


Figure 6.5 

Aaton Xtera and XTR-Prod 
magazine, take-up side. 
(Courtesy of Aaton.) 
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AATON 35-111 

Format: 35 mm 

Magazine size: 400' Active Displacement 
Lens mount: PL 
Forward speeds: 2-40 fps 

For camera and magazine illustrations and threading diagrams, see 
Figures 6.6 and 6.7. 



Figure 6.6 Aaton 35-111 camera. (Courtesy of Aaton.) 


Figure 6.7 

Aaton 3 5 -III 
magazine. 
(Courtesy of 



Aaton.) Take-Up Feed 
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ARRIFLEX 16BL 

Format: 16 mm 

Magazine sizes: 200' and 400' Displacement 

Lens mount: Arriflex standard or bayonet 

Forward speeds: 5-50 fps with variable-speed motor 

For camera and magazine illustrations and threading diagrams, see 
Figures 6.8 through 6.11. 



Figure 6.8 

Arriflex 16BL camera. 
(Courtesy of ARRI Inc.) 



Figure 6.9 

Arriflex 16BL magazine. 
(Courtesy of ARRI Inc.) 
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Figure 6.10 Arriflex 16BL camera threading, 
single-system sound. (Courtesy of ARRI Inc.) 



Figure 6.11 Arriflex 16BL camera threading, 
double-system sound. (Courtesy of ARRI Inc.) 


ARRIFLEX 16S/SB 

Format: 16 mm 

Magazine sizes: 200' and 400' Displacement 

Note: This camera also has the ability to accept a 100' daylight spool 

internal load. 
Lens mount: Arriflex standard or bayonet 
Forward speeds: 5-50 fps with variable-speed motor 

For camera and magazine illustrations and threading diagrams, see 
Figures 6.12 through 6.14. 
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ARRIFLEX 16SR1, 16SR2, AND 16SR3 

Format: 16 mm (high-speed model also available) 
Magazine sizes: 400' and 800' Coaxial 

SRI and SR2 lens mount: Arri Bayonet; SR3 lens mount: PL 

SRI and SR2 forward speeds: Regular, 5-75 fps; High speed, 10-150 fps 

SR3 forward speeds: Regular, 5-75 fps; High speed, 5-150 fps 

For camera and magazine illustrations and threading diagrams, see 
Figures 6.15 through 6.18. 


Figure 6.15 

Arriflex 16 SRI and 16 SR2 
camera. (Reprinted from the 
Arriflex 16SR Bookby Jon 
Fauer with permission of the 
author and ARRI Inc. 



Figure 6.16 Arriflex 16 SR3 camera. (Courtesy of ARRI Inc.; 


Figure 6.17 

Arriflex 16 SR 400' magazine, feed 
side. (Courtesy of ARRI Inc.) 
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Figure 6.18 

Arriflex 16 SR 400' magazine, 
take-up side. (Courtesy of ARRI 
Inc.) 


ARRIFLEX 416 

Format: Super 16 mm 
Magazine size: 400' Coaxial 
Lens mount: PL 

Forward speeds: 416 and 416 Plus, 1-75 fps; 416 Plus HS (High Speed), 
l-150fps 

For camera and magazine illustrations and threading diagrams, see 
Figures 6.19 through 6.21. 



Figure 6.19 Arriflex 416 camera. (Courtesy of ARRI Inc.) 
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Figure 6.20 Arriflex 416 magazine, feed side. (Courtesy 
of ARRI Inc.) 



Figure 6.21 Arriflex 416 magazine, take-up side. 
(Courtesy of ARRI Inc.) 


ARRIFLEX ARRI CAM LITE (LT) 

Format: 35 mm 

Magazine sizes: 400' and 1000' Displacement Studio, 400' Active Dis- 
placement Lite Shoulder, 400' Active Displacement Lite Steadicam 
Lens mount: PL 
Forward speeds: 1-40 fps 

For camera and magazine illustrations and threading diagrams, see 
Figures 6.22 through 6.25. 
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Figure 6.23 Arriflex Arricam Lite 400' Shoulder 
magazine. (Courtesy of ARRI Inc.) 
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Figure 6.24 Arriflex Arricam Lite 400' Steadicam 
magazine. (Courtesy of ARRI Inc.) 



Figure 6.25 Arriflex Arricam Lite camera 
threading. (Courtesy of ARRI Inc.) 


ARRIFLEX ARRICAM STUDIO (ST) 

Format: 35 mm 

Magazine sizes: 400' and 1000' Displacement Studio 
Lens mount: PL 
Forward speeds: 1-60 fps 

For camera and magazine illustrations and threading diagrams, see 
Figures 6.26 through 6.28. 
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Figure 6.27 Arriflex Arricam Studio 400' 
magazine. (Courtesy of ARRI Inc.) 
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Figure 6.28 Arriflex Arricam Studio camera threading. 
(Courtesy of ARRI Inc.) 


ARRIFLEX 235 

Format: 35 mm 

Magazine sizes: 200' and 400' Displacement Shoulder, 400' Steadicam 
Note: Camera will also accept Arriflex 435 400' magazines and Arri- 
flex 35-3 200' and 400' magazines. 
Lens mount: PL 
Forward speeds: 1-60 fps 

For camera and magazine illustrations and threading diagrams, see 
Figures 6.29 and 6.30. 



Figure 6.29 Arriflex 235 camera. (Courtesy of ARRI Inc.) 
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Figure 6.30 

Arriflex 235 400' 
magazine. (Courtesy of 


Take-Up ARRI Inc.) 


ARRIFLEX 535A AND 535B 

Format: 35 mm 

Magazine sizes: 400' and 1000' Coaxial 
Lens mount: PL 
Forward speeds: 4-50 fps 

For camera and magazine illustrations and threading diagrams, see 
Figures 6.31 through 6.34. 



Figure 6.31 Arriflex 535 camera. (Courtesy of ARRI Inc.) 
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ARRIFLEX 435 

Format: 35 mm 

Magazine sizes: 400' and 1000' Displacement, 400' Displacement Ste- 
dicam 

Lens mount: PL 

Forward speeds: 1-150 fps 

For camera and magazine illustrations and threading diagrams, see 
Figures 6.35 through 6.37. 



Figure 6.35 Arriflex 435 camera. (Courtesy of ARRI Inc.) 



Figure 6.36 

Arriflex 435 400' magazine. 
(Courtesy of ARRI Inc.) 
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Figure 6.37 

Arriflex 435 camera threading. 
(Courtesy of ARRI Inc.) 



ARRIFLEX 35BL3 AND 35BL4 

Format: 35 mm 

Magazine sizes: 400' and 1000' Coaxial 
Lens mount: PL 
Forward speeds: 6-40 fps 

For camera and magazine illustrations and threading diagrams, see 
Figures 6.38 through 6.41. 



Figure 6.38 Arriflex 35BL camera. (Reprinted from the Arriflex 35 Book by 
Ion Fauer with permission of the author and ARRI Inc.) 
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Figure 6.39 

Arriflex 35BL magazine, feed 
side. (Courtesy of ARRI Inc.) 



Figure 6.40 

Arriflex 35BL magazine, 
take-up side. (Courtesy of 
ARRI Inc.) 



Figure 6.41 

Arriflex 35BL camera 
threading. (Courtesy of 
ARRI Inc.) 
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ARRIFLEX 35-3 

Format: 35 mm 

Magazine sizes: 200', 400', 1000' Displacement, 400' Coaxial handheld 
shoulder, 400' Displacement Steadicam 
Lens mount: PL 

Forward speeds: 5-50fps, 5-130fps with external control 

For camera and magazine illustrations and threading diagrams, see 
Figures 6.42 through 6.48. 


Figure 6.42 

Arriflex 35-3 camera. 
(Reprinted from the 
Arriflex 35 Book by Jon 
Fauer with permission 
of the author and ARRI 
Inc.) 


Figure 6.43 

Arriflex 35-3 400' 
magazine. (Courtesy of 
ARRI Inc.) 
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Figure 6.44 Arriflex 35-3 1000' magazine. 
(Courtesy of ARRI Inc.) 



Figure 6.45 Arriflex 35-3 shoulder magazine, feed 
side. (Courtesy of ARRI Inc.) 



Figure 6.46 Arriflex 35-3 shoulder magazine, take-up 
side. (Courtesy of ARRI Inc.) 
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ARRIFLEX 765 

Format: 65 mm 

Magazine sizes: 500' and 1000' Displacement 

Lens mount: PL 

Forward speeds: 2-100 fps 

For camera and magazine illustrations and threading diagrams, see 
Figures 6.49 through 6.51. 
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BELL & HOWELL EYEMO 

Format: 35 mm 

Magazine sizes: 100' Daylight Spool, internal load only 

For camera illustration and threading diagrams, see Figures 6.52 
and 6.53. 


Figure 6.52 

Bell & Howell Eyemo 
camera. 



Figure 6.53 

Bell & Howell Eyemo 
threading diagram. 



Take-Up 


Feed 
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MOVIECAM COMPACT AND MOVIECAM SUPER AMERICA 

Format: 35 mm 

Magazine sizes: 500' and 1000' Displacement 
Lens mount: PL 
Forward speeds: 2-50 fps 

For camera and magazine illustrations and threading diagrams, see 
Figures 6.54 through 6.59. 



Figure 6.54 Moviecam Compact camera. (Reprinted from the 
Hands-On Manual for Cinematographers with permission of 
David Samuelson.) 



Figure 6.55 Moviecam Super America camera. (Reprinted 
from the Hands-On Manual for Cinematographers with 
permission of David Samuelson.) 
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Figure 6.56 

Moviecam magazine. 
(Reprinted from the Hands-On 
Manual for Cinematographers 
with permission of David 
Samuelson.) 


Figure 6.57 

Moviecam Compact camera 
threading, top load. (Reprinted 
from the Hands-On Manual 
for Cinematographers 
with permission of David 
Samuelson.) 



Figure 6.58 

Moviecam Super America 
camera threading, top load. 
(Reprinted from the Hands-On 
Manual for Cinematographers 
with permission of David 
Samuelson.) 
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Figure 6.59 

Moviecam camera threading, 
slant load. (Reprinted from 
the Hands-On Manual 
for Cinematographers 
with permission of David 
Samuelson.) 


MOVIECAM SL 

Format: 35 mm 

Magazine sizes: 500' and 1000' Active Displacement 
Lens mount: PL 
Forward speeds: 2-40 fps 

For camera and magazine illustrations and threading diagrams, see 
Figures 6.60 through 6.62. 



Figure 6.60 Moviecam SL camera. (Reprinted from the Hands-On 
Manual for Cinematographers with permission of David Samuelson.) 
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Figure 6.61 

Moviecam SL magazine. 
(Reprinted from the Hands-On 
Manual for Cinematographers 
with permission of David 
Samuelson.) 



Take-Up 


Figure 6.62 

Moviecam SL camera threading. 
(Reprinted from the Hands-On 
Manual for Cinematographers with 
permission of David Samuelson.) 



PANAVISION PANAFLEX 16 


Format: 16 mm 

Magazine sizes: 500' and 1200' Displacement 
Lens mount: PV 
Forward speeds: 4-50 fps 

For camera and magazine illustrations and threading diagrams, see 
Figures 6.63 through 6.65. 
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Figure 6.63 

Panavision Panaflex 16 
camera. (Reprinted from 
the Hands-On Manual 
for Cinematographers 
with permission of David 
Samuelson.) 



Figure 6.64 

Panavision Panaflex 16 
magazine. (Reprinted from 
the Hands-On Manual 
for Cinematographers 
with permission of David 
Samuelson.) 



Figure 6.65 

Panavision Panaflex 16 
camera threading. (Reprinted 
from the Hands-On Manual 
for Cinematographers 
with permission of David 
Samuelson.) 
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PANAVISION PANAFLEX GOLDEN AND Gil 

Format: 35 mm 

Magazine sizes: 250', 500', and 1000' Displacement 
Lens mount: PV 
Forward speeds: 4-34 fps 

For camera and magazine illustrations and threading diagrams, see 
Figures 6.66 through 6.68. 


Figure 6.66 

Panavision Panaflex Golden 
and Gil camera. (Reprinted 
from the Hands-On Manual 
for Cinematographers with 
permission of David Samuelson.) 



Figure 6.67 

Panavision Panaflex Standard 
35 mm magazine — Golden, Gil, 
Millennium, Platinum, Panaflex 
X, and Panastar. (Reprinted 
from the Hands-On Manual 
for Cinematographers with 
permission of David Samuelson.) 
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Figure 6.68 

Panavision Panaflex 
Golden and Gil 
camera threading. 
(Reprinted from the 
Hands-On Manual for 
Cinematographers with 
permission of David 
Samuelson.) 


PANAVISION PANAFLEX MILLENNIUM AND MILLENNIUM XL 

Format: 35 mm 

Magazine sizes: 250', 500', and 1000' Displacement 
Lens mount: PV 

Forward speeds: Millennium, 3-50 fps; Millennium XL, 3-40 fps 

For camera and magazine illustrations and threading diagrams, see 
Figures 6.69 and 6.70. See Figure 6.67 for standard magazine thread- 
ing diagram. 



Figure 6.69 

Panavision Panaflex 
Millennium camera. 
(Reprinted from the 
Hands-On Manual for 
Cinematographers with 
permission of David 
Samuelson.) 
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Figure 6.70 

Panavision Panaflex 
Millennium camera 
threading. (Reprinted from 
the Hands-On Manual 
for Cinematographers 
with permission of David 
Samuelson.) 



PANAVISION PANAFLEX PLATINUM 


Format: 35 mm 

Magazine sizes: 250', 500', and 1000' Displacement; 1000' reversing 
Displacement 
Lens mount: PV 
Forward speeds: 4-36 fps 

For camera and magazine illustrations and threading diagrams, see 
Figures 6.71 through 6.74. See Figure 6.67 for standard magazine 
threading diagram. 



Figure 6.71 Panavision Panaflex Platinum 
camera. (Reprinted from the Hands-On Manual for 
Cinematographers with permission of David Samuelson.) 
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Figure 6.72 

Panavision Panaflex 
reversing magazine, forward- 
running mode: Platinum 
and Panastar. (Reprinted 
from the Hands-On Manual 
for Cinematographers 
with permission of David 
Samuelson.) 


Figure 6.73 

Panavision Panaflex reversing 
magazine, reverse-running 
mode: Platinum and Panastar. 
(Reprinted from the Hands-On 
Man ual for Cin em a tograph ers 
with permission of David 
Samuelson.) 


Figure 6.74 

Panavision Panaflex 
Platinum camera threading. 
(Reprinted from the 
Hands-On Manual for 
Cinematographers with 
permission of David 
Samuelson.) 
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PANAVISION PANAFLEX X 

Format: 35 mm 

Magazine sizes: 250', 500', and 1000' Displacement 
Lens mount: PV 
Forward speeds: 4-34 fps 

For camera and magazine illustrations and threading diagrams, see 
Figures 6.75 and 6.76. See Figure 6.67 for standard magazine thread- 
ing diagram. 


Figure 6.75 

Panavision Panaflex X 
camera. (Reprinted from 
the Hands-On Manual 
for Cinematographers 
with permission of David 
Samuelson.) 



Figure 6.76 

Panavision Panaflex 
X camera threading. 
(Reprinted from the 
Hands-On Manual for 
Cinematographers with 
permission of David 
Samuelson.) 
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PANAVISION PANASTAR I AND PANASTAR II 


Format: 35 mm High Speed 

Magazine sizes: 500' and 1000' Displacement; Panastar II only: 1000' 
reversing Displacement 
Lens mount: PV 
Forward speeds: 6-120 fps 

For camera and magazine illustrations and threading diagrams, see 
Figures 6.77 and 6.78. See Figure 6.67 for standard magazine thread- 
ing diagram. See Figures 6.72 and 6.73 for reversing magazine thread- 
ing diagrams. 



Figure 6.77 

Panavision Panastar 
camera. (Reprinted 
from the Hands- 
On Manual for 
Cin ematogra ph ers 
with permission of 
David Samuelson.) 



Figure 6.78 

Panavision Panastar 
camera threading. 
(Reprinted from the 
Hands-On Manual for 
Cin ema togra ph ers 
with permission of 
David Samuelson.) 
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PANAVISION PANAFLEX 65 

Format: 65 mm 

Magazine sizes: 500' and 1000' Displacement 
Lens mount: PV 
Forward speeds: 4-32 fps 

For camera and magazine illustrations and threading diagrams, see 
Figures 6.79 through 6.81. 


Figure 6.79 

Panavision Panaflex 
65 camera. (Reprinted 
from the Hands- 
On Manual for 
Cin em a togra ph ers 
with permission of 
David Samuelson.) 



Figure 6.80 

Panavision Panaflex 
65 magazine. 
(Reprinted from the 
Hands-On Manual for 
Cinematographers with 
permission of David 
Samuelson.) 
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Figure 6.81 

Panavision Panaflex 65 
camera threading. (Courtesy 
of Panavision Inc.) 


PANAVISION 65 MM HIGH SPEED 

Format: 65 mm 

Magazine sizes: 500' and 1000' Displacement 
Lens mount: PV 
Forward speeds: 4-72 fps 

For camera and magazine illustrations and threading diagrams, see 
Figures 6.82 through 6.84. 



Figure 6.82 

Panavision 65 mm 
High Speed camera. 
(Reprinted from the 
Hands-On Manual for 
Cin ematogra ph ers 
with permission of 
David Samuelson.) 
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Figure 6.83 Panavision 65 mm High Speed 
magazine. (Reprinted from the Hands-On Manual for 
Cinematographers with permission of David Samuelson.) 



A B 


Figure 6.84 Panavision 65 mm High Speed camera threading. 
A, Camera threading. B, Top-mount adapter. (Reprinted from 
the Hands-On Manual for Cinematographers with permission 
of David Samuelson.) 

PANAVISION 65 MM HAND-HELD 

Format: 65 mm 

Magazine sizes: 250', 500', and 1000' Displacement 
Lens mount: PV 
Forward speeds: 4-72 fps 

For camera and magazine illustrations and threading diagrams, see 
Figures 6.85 through 6.87. 
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Figure 6.85 Panavision 65 mm Hand-Held camera. 
(Reprinted from the Hands-On Manual for Cinematographers, 
with permission of David Samuelson.) 



Take-Up 


Figure 6.86 

Panavision 65 mm Hand- 
Held magazine. (Reprinted 
from the Hands-On Manual 
for Cinematographers with 
permission of David Samuelson.' 



Figure 6.87 

Panavision 65 mm Hand-Held 
camera threading. (Reprinted 
from the Hands-On Manual 
for Cinematographers with 
permission of David Samuelson. 
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PHOTO-SONICS ACTIONMASTER 500 

Format: 16mm and Super 16mm High Speed 

Magazine sizes: 400' Coaxial Daylight Spool Loading 

Forward speeds: Standard 16mm, 10-500 fps; Super 16mm, 10-360 fps 

For camera and magazine illustrations and threading diagrams, see 
Figures 6.88 and 6.89. 



Figure 6.88 Photo-Sonics Actionmaster 500 camera with 
400' magazine. (Courtesy of Photo-Sonics Inc.) 



Figure 6.89 Photo-Sonics Actionmaster magazine — 
film path outline. (Courtesy of Photo-Sonics Inc.) 
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PHOTO-SONICS 1VN 

Format: 16mm and Super 16mm High Speed 

Magazine sizes: 100' Daylight Spool Load, 100' and 200' Core Load 

Forward speeds: 24-200 fps 

For camera and magazine illustrations and threading diagrams, see 
Figures 6.90 and 6.91. 



Figure 6.90 Photo-Sonics 1VN camera. (Courtesy 
of Photo-Sonics Inc.) 



Figure 6.91 Photo-Sonics 1VN camera threading. 
(Courtesy of Photo-Sonics Inc.) 


PHOTO-SONICS 35-4B/4C 

Format: 35 mm High Speed 
Magazine size: 1000' Displacement 
Forward speeds: 85-3250 fps 

For camera and magazine illustrations and threading diagrams, see 
Figures 6.92 through 6.95. 


FILM CAMERAS 321 


Figure 6.92 

Photo-Sonics 35-4B/4C 
camera. (Courtesy of 
Photo-Sonics Inc.) 



Figure 6.93 

Photo-Sonics 35-4B/4C 
magazine. (Courtesy of 
Photo-Sonics Inc.) 
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Figure 6.94 

Sonics Inc.) 


Photo-Sonics 35-4B camera threading. (Courtesy of Photo- 
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Upper Film 
Keeper 


Sprocket 


Lower Film 
Keeper 



Figure 6.95 Photo-Sonics 35-4C camera threading. (Courtesy of Photo- 
Sonics Inc.) 

PHOTO-SONICS 35-4E/ER 

Format: 35 mm High Speed 
Magazine size: 1000' Displacement 
Forward speeds: 6-360 ftps 

For camera and magazine illustrations and threading diagrams, see 
Figures 6.96 through 6.98. 



Figure 6.96 Photo-Sonics 35-4E/ER camera. 
(Courtesy of Photo-Sonics Inc.) 
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Figure 6.97 Photo-Sonics 3 5 -4E/ER magazine. (Courtesy 
of Photo-Sonics Inc.) 



PHOTO-SONICS 35-4ML 

Format: 35 mm High Speed 

Magazine sizes: 200' and 400' Displacement 

Forward speeds: 10-200 fps 

For camera and magazine illustrations and threading diagrams, see 
Figures 6.99 and 6.100. 
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Figure 6.99 Photo-Sonics 35-4ML camera with 400' 
magazine. (Courtesy of Photo-Sonics Inc.) 



Take-Up Feed 

Figure 6.100 Photo-Sonics 35-4ML 400' magazine. 
(Courtesy of Photo-Sonics Inc.) 
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Before, During, and 
After the Job 


Now that you have read the first six chapters and, it is hoped, have 
a basic understanding of how to do the job of a First and Second 
Assistant Cameraman, I'd like to mention some of the things you 
should do before you get the job, how to act when you have the job, 
and finally what to do when it's all over. Some of what is discussed 
here includes preparing a resume, questions to ask during the inter- 
view, proper set etiquette, how to behave while on the job, and staying 
in contact with crew people after the job. 

As with most jobs in the film industry, a Camera Assistant is a 
freelance worker. This means that you will not be steadily employed 
by a single company but will go from job to job working a few days, 
weeks, or months at a time before you need to find that next produc- 
tion job. Some people are not cut out for this type of work because of 
the uncertainty of when and where the next job will be, but if you are 
good at what you do and have established a good reputation in the 
industry, with a lot of professional contacts, you should have no prob- 
lem finding work on a regular basis. 

First I want to discuss the differences and similarities between 
union and nonunion work. Most likely when you start out you will 
work on nonunion productions, but there may come a time after gaining 
more experience when you decide that you would like to join the union. 
The following information is based on my knowledge and experience of 
working on nonunion productions and also of being a union member. 


UNION OR NONUNION 

Many people ask me what the primary difference is between a union 
production and a nonunion production. There can be many answers 
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to this question, but my very simple answer is as follows. In general, 
on a nonunion production you may work long hours, with overtime, 
meal penalties, and short turnarounds, and may not be adequately 
compensated for it. On a union production you may still work long 
hours with overtime and meal penalties, but due to union regulations, 
you must be compensated for all of these things. Please don't misun- 
derstand me here because many of my jobs have been on nonunion 
productions, and I was treated fairly in every way. But union produc- 
tions have minimum wage requirements, overtime, meal penalty, and 
turnaround rules that must be adhered to. Union productions have a 
specific requirement as to the crew positions that must be filled within 
the camera department as well. 

The most typical jobs that a beginning filmmaker encounters are 
independent nonunion productions. Many of these are low-budget 
productions and are often first-time productions by a company or indi- 
vidual. But many nonunion productions may be done by established 
individuals or companies that have simply not signed the agreement 
with the various production unions. These can include feature films, 
television pilots, commercials, music videos, educational and indus- 
trial films, and more. 

A nonunion production doesn't mean that it is not a reputable 
production, just that they are not required to abide by the union rules 
and regulations with regard to the crew. Many union productions that 
I have worked on included union actors, and as such, the production 
company was required to follow all Screen Actors Guild (SAG) rules 
and regulations. Even though they may not be a union production 
with regard to the crew, they still must abide by basic state and federal 
guidelines regarding employment and fair treatment of their work- 
ers. One of the biggest problems I encountered on nonunion produc- 
tions is their failure to provide a meal or a meal break 6hr after the 
call time. Having worked in Los Angeles for so many years, I know 
that the wage, hours, and working conditions for the motion picture 
industry clearly state that a minimum 30-minute meal break must be 
given after 6hr from the crew call. There have been a few times when 
a Producer or Production Manager on a nonunion shoot needed to be 
reminded about this regulation. In most cases, though, the nonunion 
productions abide by this guideline. 

One of the main differences between union and nonunion work 
is the pay scale. Often on a nonunion production you will be asked to 
work for a flat rate per day. What this means is that no matter how many 
hours you work in a day, your rate of pay is a set amount. If you work 
8hr, lOhr, 12hr, or more, you are still paid the same rate of pay. I try to 
avoid these types of jobs whenever possible. A production that pays a 
flat rate will often not be as efficient as one that pays a specific rate with 
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overtime. When speaking with a Producer or Production Manager about 
my daily rate for a nonunion production, I usually quote a rate based on 
a 10-hr day, with overtime to be paid after lOhr, usually time and a half 
up to a specific number of hours and then double time after that. 

I am almost always willing to negotiate if the producer cannot 
meet my rate. A number of factors will affect my decision to take a job 
at less than my usual rate of pay. One of these is the people whom I 
will be working with. If the DP is someone whom I have worked with 
in the past and enjoy working with, I will often accept the job at less 
than my rate, knowing that in the future the DP will do his or her best 
to get me on higher-paying shows. Giving up a little bit now will most 
likely lead to gains later on. The Producer often negotiates, but I almost 
never accept a flat-rate deal, and whatever deal I do accept, I get it in 
writing on a deal memo or contract for the production. It is important 
to get this information in writing so that you have something to refer to 
later on in case there is ever a question or problem. 

When you first start working on nonunion productions, you must 
determine your daily pay rate. In most cases when you are contacted 
about your availability for a job, you are asked about your daily rate. You 
need to be able to quote an accurate amount based on the position, type 
of job, and length of production. When I started working in this indus- 
try, I worked for anything from $50 to $200 a day as a Second Assistant 
Cameraman, depending on how much experience I had at the time, the 
type of production, and finally what the company was willing to pay. 

When I started working as a First Assistant Cameraman, my daily 
rate went up because I had much more experience and felt comfort- 
able quoting a higher rate. Each person's situation is going to be a bit 
different. If you are serious about working in this industry, I strongly 
urge you to be willing to negotiate your rate. Don't be so firm that 
you constantly lose work. The decision is ultimately yours, but if you 
show your flexibility and willingness to work for a little less than your 
normal rate, you will not only get more work, but you will establish a 
good reputation with many production companies. If and when you 
join the union, your pay rate will be determined by your classification 
and the current rate for that classification as established by the union. 

IATSE and Local 600 

The International Alliance of Theatrical Stage Employees, Moving 
Picture Technicians, Artists and Allied Crafts of the United States, 
Its Territories and Canada (IATSE) represents over 100,000 workers 
in the motion picture industry. Cinematographers, Camera Operators, 
Assistants, Still Photographers, Loaders, Digital Imaging Technicians, 
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Video Controllers, Camera Utility, and Digital Utility are some of the 
job classifications covered by the International Cinematographers 
Guild Local 600, which is only one of the many union locals in the 
United States and Canada. 

When I first joined the union, there were three separate camera 
locals in the United States: Local 644 on the East Coast, Local 666 in 
the Midwest, and Local 659 on the West Coast. My original member- 
ship was in Local 659 on the West Coast. In 1996 all three were merged 
into one and became Local 600 International Cinematographers Guild. 
Even though there is now one national local, there are still three dis- 
tinct regions of Local 600: the Eastern Region, Central Region, and 
Western Region. The region you live in will determine the procedures 
and rules for joining. 

Joining the Union 

How do you actually go about joining the International Cinematographers 
Guild? It is not that complicated, but it does involve a little bit of work, 
and you may need to gather some documentation as proof of your 
nonunion work. 

If you are interested in joining the union, you should work on 
nonunion productions and build up your resume. In some cases you 
may need a specific number of paid days or hours worked in a par- 
ticular classification before applying for membership. Whether or not 
you ever join the union is a matter of personal preference. I know a lot 
of people who have had successful careers without joining the union 
and a lot of people who have had successful careers because they 
joined the union. Your decision depends on a number of factors. If 
you know some other camera people in the union and know that you 
will be able to get union jobs, then it may be a benefit to you to join. 
This is especially true if you are working in one of the larger film mar- 
kets, such as New York or Los Angeles. If you are located in an area 
outside of these large markets, it may not be to your advantage to join 
the union, both from a practical and a financial standpoint. A union 
job is one in which the Producer or production company has signed a 
signatory agreement with the union agreeing to abide by its rules and 
regulations. Virtually all of the major studio productions, productions 
done by the major production companies, or major television network 
productions are union jobs. When in doubt just ask if a job is a union 
job when inquiring about the availability of work. 

There are a number of ways that you can become a member of the 
International Cinematographers Guild Local 600. Depending on which 
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region you live in, the membership requirements are a bit different. 
I will give you some basic information on how I joined, but if you 
would like more specific information on any of the requirements for 
membership for any position, I suggest that you contact a membership 
representative at the Local 600 office in the region in which you reside. 
You can find their contact information by going to the Links page of the 
companion web site of this book at www.cameraassistantmanual.com. 

There are a number of ways to join depending on which region you 
live in. You may be required to prove that you have a specific number of 
nonunion days in the classification for which you are applying. You may 
be asked to take a written and hands-on test to demonstrate your knowl- 
edge of certain cameras and the camera department responsibilities, or 
you may simply be asked to submit a resume of your previous nonun- 
ion work as evidence of your experience. It all depends on the region in 
which you reside and where you apply for membership. 

When I first joined, I was living and working in Los Angeles, so 
my membership was governed by the Western Region. To work in the 
13 states that encompass the Western Region, you must be placed on 
what is called the Industry Experience Roster, which is maintained 
by an organization called the Contract Services Administration Trust 
Fund. Being placed on the roster doesn't mean you are a member of 
the union, and being a member of the union doesn't mean you are 
on the roster. The two are separate, and you must apply to both. You 
can be a member of Local 600 without being placed on the Industry 
Experience Roster. 

There are a number of ways to get placed on the industry roster. 
One of these was the method that I used to apply for membership, and 
it is as follows: If you have 100 days of paid nonunion work within a 
three year period in the classification that you are applying for, you 
may submit an application to the union for that classification. The 100 
days must be within a three year period immediately preceding the 
date of application. 

I joined as a First Assistant Cameraman and had accumulated the 
required 100 days of paid nonunion work in the 3-year period preced- 
ing my application. I submitted all of the required paperwork, including 
letters from Producers, Cinematographers, and/or Production Managers 
to verify that I had done the job of 1st AC on the various productions. 
I also provided copies of crew lists, call sheets, and paycheck receipts 
as proof of my work. All of this documentation was submitted along 
with the Contract Services application form and an 1-9 form as proof of 
my eligibility to work in the United States. When all of your paperwork 
has been received and processed, if you meet all of the requirements, 
you will then be invited to join the International Cinematographers 
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Guild Local 600. In addition to being placed on the Industry Experience 
Roster, you must also pass certain safety tests if you will be working on 
any union productions within California. These tests are also adminis- 
tered by the Contract Services Administration Trust Fund. Your specific 
classification will determine which safety tests you must take. 

There are other methods to join the Western Region as well as the 
Eastern and Central Regions. The requirements for membership may 
change periodically, so I strongly recommend that you check the Local 
600 office in the region where you reside to find out the requirements 
for applying for membership. 

No matter what region you join, there are fees for joining as well 
as quarterly dues that you must pay. The current initiation fees range 
from approximately $3300 for a Film Loader to approximately $11,000 
for a DR Currently, the initiation fee for an Assistant Cameraman is 
approximately $5700. These are the fees just to become a member. 
You must also pay quarterly dues and other fees. The quarterly dues 
are assessed whether you are working or not, so you should be sure 
that you will be able to get union work before spending a great deal of 
money to join. Quarterly dues range from approximately $110 to $300, 
depending on your classification. Please be aware that the initiation 
fees and quarterly dues are subject to change at any time. In addition 
to the set dues, you must also pay one percent of your gross earnings 
when employed on a union production. 

When you make the decision to join, you must then decide 
which classification you will apply for. If all of your nonunion work 
is as a 1st AC, then that is the classification you should apply for. You 
cannot apply for a union classification for which you have little or 
no experience. If your work is split between 1st AC and 2nd AC, you 
may need to decide which would be more beneficial to you. In some 
regions you may choose to join simply as a Camera Assistant, but in 
other regions you may need to specify whether it is First Assistant or 
Second Assistant. When you are a member, you can rerate to a new 
classification if you have the appropriate experience in that classifica- 
tion and pay the new initiation fees and dues. 

When you are a member of International Cinematographers 
Guild Local 600, you should be confident that you will be paid a fair 
wage and be treated fairly on all union jobs that you take. Keep in 
mind that the guild has different rates based on where you live and 
work and on the type of production. In addition, there are different 
rates for studio work versus location work. For example, a 1st AC may 
be paid approximately $37 per hour for work on 1-hr episodic televi- 
sion productions and approximately $38 per hour for work on a fea- 
ture film. A 1st AC who works with a specialized piece of equipment, 
such as Panavision cameras, is paid at the Technician rate of $45 per 
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hour instead of the 1st AC rate because special training and experi- 
ence is required. When working in SD or HD video, there are specific 
rates for each classification as well. They range from approximately 
$27 to $51 per hour, depending on your classification. The rates for 
DP, Camera Operator, and Camera Assistant are the same as for filmed 
productions. The common practice is to pay IV2 times the hourly rate 
after 8hr worked up to 12hrs, and two times the hourly rate after 
12hrs worked. 

These amounts are subject to change at any time, and if you are 
a member of the union, you will receive yearly updates of any rate 
changes. The current rates are available only to union members on the 
union's web site. In addition to minimum wage rates, the union also 
requires a minimum turnaround time between shifts. This is the time 
between wrap on one day and call time for the next day's shooting. 
The typical turnaround time for a Technician, Camera Assistant, and 
Loader is 9hr, and for the Camera Operator and DP it is 11 hr. 

The union also requires that you be paid a meal penalty if the meal 
break is not given within 6hr from the call time or from the end of the 
previous meal break. The only time the meal penalty is not assessed is 
when you are in the middle of shooting a shot or scene and wish to fin- 
ish the shot before breaking for the meal. It is quite common for the First 
Assistant Director to announce to the crew that they would like to finish 
the current shot or scene before breaking, and in most cases the crew will 
agree. When the scene or shot is finished, you may not continue shooting 
until after the crew has been given a meal break. The meal penalty starts 
at $7.50 for the first half hour or fraction of a half hour and increases 
for each subsequent half hour period that you don't get the meal break. 
The standard meal period is not less than Vi hr nor more than lhr if the 
production company provides the meal, and the time starts when the 
last person goes through the meal line and gets food. If the production 
company does not provide a meal, the standard meal break is lhr. 

No matter what decision you make about whether or not to join 
the union, I am sure that you will have a successful and rewarding 
career in the camera department. Good luck, and happy shooting. 

BEFORE THE JOB 

Keep in mind that the film industry is unlike any other business or 
industry. Before starting in this business, many people have no idea 
what they are up against. First, this is not a 9-to-5 typical job. Most 
days you will work a minimum of 12hr. Working more than 12hr a 
day is not uncommon in this business, so don't make dinner plans for 
a particular evening because you probably won't be there on time. 
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Most, if not all, of your jobs will come from word of mouth and 
recommendations from other camera people and people you have 
worked with. In most cases you will not work for a single company or 
studio. The film industry is made up of freelance workers in many dif- 
ferent job categories. As stated earlier, being freelance is great for some 
people, but others find it to be unsuitable and get out of the business 
quickly. As a freelance camera person, you will always be working to 
find that next job. You must be aware of what productions are coming 
up and especially of the latest cameras and equipment. When looking 
for work, it is equally important who you know as well as what you 
know. Many of my jobs have come from recommendations from other 
DPs or Camera Assistants with whom I have worked. 

When starting out it may be to your advantage to work at a cam- 
era rental company. You will get to know many of the cameras and 
accessories that a Camera Assistant uses, plus you will have the oppor- 
tunity to meet DPs and Camera Assistants who come into the rental 
company. The downside to working at a camera rental company is that 
it takes you out of the job market for production work. If you choose to 
start looking for production jobs, you may need to accept jobs for lit- 
tle or no pay just to prove that you are a hard worker and know what 
you are doing. Don't be afraid to start out as a Camera Intern, carrying 
cases and doing other jobs within the camera department. Show that 
you are willing to work hard, and you will most likely be hired for 
pay on a future production. 

When you are not working, try to learn as much as possible. 
Cameras and related equipment change rapidly, so it is important that 
you are knowledgeable about the most current pieces of equipment that 
you will be working with. Attend seminars that are often offered by 
camera rental companies. If you are a member of the union, you will 
have the opportunity to attend many different seminars and workshops 
about the latest equipment. Obtain camera instruction books or manuals 
and other camera-related books. Many camera manufacturer web sites 
offer their manuals for downloading. The more you can learn when first 
starting out, the better chances you will have of getting work. 

The Resume 

One of the first things you should do is prepare a resume. At the 
beginning of your career you will have minimal experience. If you 
have recently graduated from film school, you will have some expe- 
rience on student productions. A beginning resume should list any 
production experience that you may have. This includes Production 
Assistant, Craft Service, Grip, Electrician, and any other jobs you may 
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have done. At the top of the resume, just above the listing of your pro- 
duction experience, you should state that your goal is to work in the 
camera department so that anyone reading it will know that you do 
have a specific goal. When you have acquired more camera-related 
experience, then you should remove the other jobs that are not related 
to the camera department and also remove the statement about your 
goal. It will be quite clear from your list of production credits that you 
are applying for a position within the camera department. 

Your resume should include your basic personal contact informa- 
tion: name, address, and telephone numbers. If you have a cell phone, 
pager, or fax machine, be sure to include the number. If you don't 
already have a cell phone, get one as soon as possible so you don't 
miss out on any job calls. Also include an email address or addresses. 
If you don't have one, get one. As a freelance Camera Assistant, pro- 
spective employers need to be able to get in touch with you. The dif- 
ference between getting a job or not may be as simple as whether or 
not your contact information is accurate and the person calling can 
actually get in touch with you. In many cases if you are not available 
or don't respond to a phone message within a certain period of time, it 
means that the job will be offered to another filmmaker. 

Next, your resume should list your production credits. These are 
most often listed in reverse chronological order, which means that the 
most recent job is at the top of the listing. The exception to this is if 
you have any production credits from well-known, recognizable pro- 
ductions. Those credits should be listed first. As a DP or Production 
Manager looks at your resume, these names will jump out at them and 
indicate that you are qualified for the job. 

The format that you use for the resume is up to your personal 
preference. Most resumes that I have seen contain similar basic infor- 
mation. This includes the title of the production; type of production 
(feature film, television show, commercial, and so forth); whether the 
job performed was that of a 1st AC, 2nd AC, or Loader; the name of the 
DP; and sometimes the name of the Director, Producer, or Production 
Company. 

If you are applying for a job in the camera department (and if you 
are reading this book I hope you are), many Production Managers or 
DPs who you interview with will most often ask, "What DPs have you 
worked with?" In preparing my resume, I have included the names 
of all DPs who I have worked with on the various productions. I cur- 
rently work as both a Camera Operator and 1st AC, so I list all of my 
production credits for these positions, as well as my past experience 
as a 2nd AC. I have listed my credits in subcategories based on the 
type of production: television, feature film, commercial, music video, 
and other credits. 
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Following your list of credits, you may list any special skills or 
equipment knowledge that relates to your experience. You may also 
list any industry-related organizations or unions that you belong 
to. Next you should list your education, including the name of the 
school, years attended, and degree earned. At the end of the resume, 
include the following statement: "References available upon request." 
It is common practice to not volunteer reference information unless it 
is asked for. When giving names of references, be sure that you have 
their permission. My current resume may be viewed on the compan- 
ion web site for this book at www.cameraassistantmanual.com or at 
my personal web site at www.davidelkins.com. The most important 
thing to remember about your resume is don't lie. If you do, it will 
be discovered sooner or later and will only cause you more problems 
than it is worth. 

Your resume is done, and now you need to get that first job. Send 
it out to as many production companies as possible. The best places 
to look for lists are the film industry-related trade papers or maga- 
zines, such as Daily Variety and The Hollywood Reporter. These pub- 
lications are available on most newsstands, by subscription, and also 
online. Each week they list current productions along with produc- 
tions in the preproduction or planning stages. Keep in mind that many 
of these listings are most likely on union productions, and unless you 
have extensive union experience and know somebody on the show, 
you will most likely not receive a reply to your inquiry. In addition 
to the publications already mentioned, there are many other industry 
magazines and publications as well as some excellent web sites that 
contain job information. If you have friends or colleagues in the film 
industry, you may also ask them for any job leads. Remember, a great 
deal of the film industry relies on networking to learn about upcoming 
work. Don't be afraid to ask people you have worked with if they know 
of any future jobs. Also, don't be afraid to tell other crew people about 
jobs you know of. When mailing your resume, you should include a 
brief cover letter that introduces yourself and explains why you are 
writing to the company. Mail your letter to as many productions that 
interest you. If you are able to obtain a telephone number for the pro- 
duction company, wait about a week and then call them. Ask if your 
resume was received, and ask if you can come in for a personal inter- 
view. Show that you are seriously interested in the job. The old saying 
that the squeaky wheel gets the grease does apply in the film business. 
Telephoning and showing that you are truly interested may be the dif- 
ference between your getting the job and someone else getting it. 

Sometimes you may have to work for little or no money to prove 
yourself. Don't be discouraged by rejection because you will send out 
hundreds of resumes and may get only one or two replies. Be persistent, 
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and eventually you will get that first big break. If you want that first job 
badly enough and are willing to work to get it, the job will come and you 
will be on your way to a successful career. 

The Job Interview 

Now that you have prepared your resume and sent it out, you are 
ready to go on that first job interview. In most cases the DP, Production 
Manager, or both will conduct the interview. Arrive a little early for 
the interview and be prepared. Have additional copies of your resume 
with you in case anyone asks for one. You should also have business 
cards with all of your contact information on them. An important part 
of the interview is asking the right questions. There are many things 
that you need to know about the job before starting, and you have the 
right to ask these questions. The following are some key questions that 
you should ask when interviewing for a job on any production. They 
are listed in no specific order. 

• What format is the film being shot in: 16 mm, 35 mm, HD, or SD? 

• What camera system will be used? 

• Is it a union or nonunion crew? 

• What is the daily rate for the position I am applying for? Be pre- 
pared to quote your daily rate. 

• Is the daily rate based on lOhr, 12hr, or more? 

• Is this a flat rate or is there overtime pay after a specific number 
of hours? 

• How often will I be paid or how soon after the completion of pro- 
duction will I be paid? 

• Does this rate include prep and wrap days? 

• Do you pay a box or kit rental? 

• Would you be willing to rent any equipment from me? 

• Is the shooting local or on a distant location? 

• If it is a distant location, do you pay travel expenses, per diem, 
and lodging? 

• Are meals provided? 

• How many weeks of shooting will there be? 

• Is the workweek five or six days? (Never work a seven day week.) 

• How many hours per day do you anticipate shooting? (Twelve is 
good; anything over 12 is usually too much.) 

• What are the scheduled start and end dates of the shooting 
schedule? 

• Are any other crew positions still available? Recommend other 
crew members who you have worked with in the past. 
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These are some of the typical questions that you should ask dur- 
ing the interview. You may come up with others as you work on more 
shows. When you have completed this basic part of the interview, you 
may be asked to sign a deal memo. This is a contract between you and 
the production that outlines the terms and conditions of your employ- 
ment as well as the pay scale. Be sure to obtain a copy of all paper- 
work that you sign so that if there are any problems or questions later, 
you can refer to it. 

It is important to ask how many hours your rate is based on. This 
will affect your overtime rate if and when you work any overtime hours. 
Be sure to ask this upfront during your interview. The After the Job sec- 
tion later in this chapter discusses daily rate and invoicing for services 
in more detail. If you have any special camera-related equipment that 
may be used on the production, ask if the company will rent it from 
you instead of from the camera rental company. Many Assistants own 
camera batteries, filters, or other camera equipment. Give the produc- 
tion company a fair price to make it worth renting from you. One thing 
you should remember when owning and renting your equipment is that 
you may be taking business away from a rental house that you will be 
dealing with regularly in the course of your career. Don't jeopardize 
your reputation with a rental company just to make a few extra dollars. 

DURING THE JOB 

When you have been hired for the job, you should follow some 
basic guidelines while on the set. There is a proper set etiquette that 
should be followed by all crew members on any production. How you 
conduct yourself is just as important as knowing how to do the job 
properly. You are a professional and should act accordingly. Another 
Camera Assistant once told me the following: be serious when neces- 
sary, friendly at all times, and quiet most of the time. If you do this 
you will be much happier, have more jobs than you can handle, and 
have a very successful career. 

Some people in the film industry let it go to their head and 
often develop an ego. Don't let this happen to you. Just because you 
are part of a film crew doesn't mean you are better than anybody else. 
Just because you have the basic knowledge to do the job doesn't mean 
that you know everything. I learn something new on every job I do. Be 
willing to learn something new. It will make you much happier. Don't 
forget to thank other crew members for their efforts and help. Most 
important, if you make a mistake, admit it. Never try to blame your 
errors on someone else. A friend shared a story with me that illustrates 
this point. Camera Assistant on a show took the magazines home with 
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him one night to make sure that they were all loaded for the next day's 
shooting. The next day the crew arrived at the designated meeting area 
and boarded the crew van to travel to the location. After about 10 or 
15 minutes into the trip, the Camera Assistant realized that he had left 
the magazines at home. For the remainder of the trip he tried to think 
of a way out of his predicament but did and said nothing. When they 
arrived at the location he made some telephone calls but couldn't get 
anybody. Just as he was about to inform the DP of his error, it started 
to rain and the shoot was cancelled for the day. Fortunately for him 
nobody ever found out about his error. But if it hadn't started raining, 
he would have been forced to admit his mistake. I think that it would 
have been best to admit the mistake as soon as it was discovered and 
take the consequences. We are only human, and we sometimes make 
mistakes. Trying to cover them up only creates more problems. 

The first time you step onto a professional film set you may feel 
like a stranger in a foreign land. Learn the names of other crew mem- 
bers as quickly as possible. Also learn the names of the cast. Write 
them down on a notepad if necessary or keep a copy of the call sheet 
handy so that you can refer to it. If you have any questions, don't hesi- 
tate to ask. Don't attempt to do something that you may not be famil- 
iar with. It is important to stay within your own department and give 
help only if it is asked for, especially on union productions. This may 
sound selfish, but there are good reasons for doing this. On union 
shoots there are specific guidelines regarding each department and the 
job responsibilities within that department. I was on a union show as 
1st AC, and during a setup for a new scene, the DP asked me to move 
the camera dolly a few inches. I unlocked the dolly, moved it, and as 
I was locking it in place, the Key Grip was right in my face and said, 
"If you touch that dolly again I'll report you to the union." The DP 
tried to explain that he had asked me to move the dolly, and the Key 
Grip proceeded to yell at him as well, saying that there was a specific 
crew member to do that job and nobody else. Although I had worked 
with that Key Grip many times in the past, I learned a valuable lesson 
that day: When working on a union production, don't touch a piece 
of equipment that is not part of your department unless specifically 
asked to do so by someone in that department. 

Each day you will be given a call time, which is the time that you 
should be on the set ready to work, not the time that you are to arrive 
at work. I recommend arriving at work at least 30 minutes before the 
call time. Showing up a little early shows your professionalism and 
desire to do a good job. If you will be traveling to an area that you are 
not familiar with, be sure to look at any maps and call sheets the night 
before so that you have an approximate idea where you are going and 
what time you should leave home so that you get there on time. You 
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should have local maps available in case you need to find your way to 
a particular location. 

When traveling to a distant location for a job, be sure that you 
take certain personal items with you. You should have an extra 
change of clothes and various personal hygiene items on the cam- 
era truck in case of emergency. You may be away from home for an 
extended period, so be prepared. Even if not on a distant location you 
should have a change of clothes and other items with you because you 
never know when you may need them. See Appendix D for a com- 
plete listing of personal items that you should have with you on a 
production. 

Many of your jobs will come from recommendations from other 
crew members, especially from people within your own department. 
Work hard, do a good job, and always be willing to give a little extra in 
the performance of your job. Whenever possible, make your superior 
look good. By doing this you will have more job offers than you know 
what to do with. Whenever a question or problem arises, it is best to 
follow the chain of command. Start within your department. If you are 
the 2nd AC, then go to the 1st AC with your question or problem. If he 
or she can't help, then you should both go to the DP. Going over some- 
one's head will only make you look bad and could risk your possible 
employment on future productions. 

Being safety conscious is important on any film set. No shot is so 
important that you should jeopardize an actor or crew person's safety. 
I have a favorite saying that I tell beginning filmmakers: "It's only a 
movie." It's not so important that you need to jeopardize somebody's 
safety. If you have a concern, it should be brought up immediately. I 
have refused to do certain shots because I felt that my personal safety 
was in jeopardy. In most cases you will be respected for your profes- 
sionalism and willingness to speak up. Professionalism is an impor- 
tant aspect of the job in many different ways. If you feel that you are 
being treated unfairly, you should mention it immediately. 

As I stated earlier, you are a professional and should act accord- 
ingly. You should also be treated as a professional. A situation that I 
was in a few years ago illustrates this point. I was hired on a produc- 
tion as the 2nd AC. During the interview I was told that an overtime 
rate would be paid on hours worked past 12 hr per day. We were using 
two cameras, and as the 2nd AC, the job sometimes required me to 
continue working 45 minutes to an hour or more after most of the crew 
had wrapped and gone home for the day. I had to prepare the film to be 
sent to the lab, complete all paperwork, and get the equipment ready 
for the next day's shooting. At the start of the second week of filming, 
the Production Manager came to me and told me that he couldn't pay 
me for the overtime hours that I had put on my time card. I reminded 
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him of the agreement regarding overtime pay, and he told me that over- 
time was based on when the official wrap time was called for the entire 
crew. I explained that my job required me to work longer each day to 
complete the extra duties. He said he was sorry but that he could only 
pay overtime based on the crew wrap time. I looked at him and said, 
very sternly but in a calm voice, "Fine, when you call wrap tonight, I 
am going home. You can unload the film and complete all of the paper- 
work." At this point I walked back onto the set. A short time later the 
Producer called me into his office. I explained that we had agreed on 
an overtime deal during the job interview, and if he wasn't going to 
honor his agreement then I would leave then, and he could find some- 
one else to do the job. I also explained that I was not trying to pad my 
hours and I only indicated the time that I had actually worked. He 
then told me to put any overtime hours on the time card and promised 
to honor his original agreement. By standing up for what was right, I 
showed my professionalism. I did not let the Production Manager or 
Producer force me into a situation that was unfair. From that day until 
the end of production, the Producer showed greater respect for me 
because of my willingness to stand up for what I felt was right. 

Another part of being professional is having the right tools and 
equipment for the job. Many of the tools in your ditty bag may not 
be used regularly, but having that one special item when it is needed 
may be the difference between you and someone else being hired for 
the next job. Be sure to have at least the basic tools and accessories to 
fulfill your job responsibilities. 

Wrap time is the time that filming ends and the crew packs 
up to go home for the day. When the Assistant Director calls wrap, 
you should put everything away and leave as quickly as possible. 
Especially as the 2nd AC, if you have kept up on the magazines and 
paperwork throughout the day, you should have minimal work to do 
at the wrap. As the 1st AC puts away the camera and other equipment, 
the 2nd AC will unload all magazines and prepare the film for delivery 
to the lab. Remember, the faster you wrap, the sooner you get home. 

Being truthful on your time card is just as important as being 
truthful on your resume. During the job interview you should have 
worked out the deal for overtime and other time-related issues. As the 
story I just told illustrates, the 2nd AC usually needs to stay later than 
many other crew members. Be sure that the Production Manager or 
Producer understands that upfront so that there are no questions later 
on when you put the additional time on your time card. By filling in 
your time card accurately and truthfully, you will also show your pro- 
fessionalism and will get more jobs. 

As part of a film crew, there will be many times when you are 
filming on location, in offices, business establishments, private homes, 
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and so on. Whenever you are on a location you should respect these 
people's homes, businesses, and property. Being part of a film crew 
doesn't give you the right to act as you please. The proper attitude 
and behavior apply as much to location work as they do when you are 
working on a stage or in a studio. No matter how bad the day is going, 
having a positive attitude is key. How you act on the job today will 
affect your chances of getting jobs in the future. When filming in any 
situation, whether it is on location or in a studio, there are certain com- 
monsense guidelines that you should be aware of. Avoid any type of 
sexual, racial, political, or religious comments that could offend others. 
Avoid the use of profanity as much as possible. Don't wear any cloth- 
ing that contains slogans, sayings, or images that may offend others. 
The use of drugs or alcohol before, during, or after work is not rec- 
ommended. Avoid negative comments or opinions about other crew 
members, production companies, rental companies, or equipment. 
The production community is very small, and any bad things you may 
say now will come back to haunt you sooner or later. Any of these 
behaviors only show a nonprofessional attitude. Here are some impor- 
tant rules to be aware of on any film set: 

• Always make the DP and your immediate superior look good. 

• Stay in your own department, and let other crew members do 
their jobs. 

• Come to work early. 

• Be enthusiastic and work hard. Go that extra mile. 

• Learn the names of coworkers and actors. 

• Keep your eyes and ears open at all times. 

• Don't be afraid to ask questions. 

• Don't have an ego and claim to know everything. 

• Don't do or say things that may offend others. 

AFTER THE JOB 

After finishing each production job you need to start thinking about 
what you will do next. But first be sure that everything is cleaned up 
from the previous production, all equipment is wrapped and returned, 
and remaining film stock and expendables are returned to the produc- 
tion company. You also need to be sure that your final time card, time 
sheet, or independent contractor invoice is completed and submitted 
to the production company for final payment. 

When everything is finished with the most recent production, you 
must decide if you will be taking some time off or if you will imme- 
diately start looking for that next job. If you plan on looking for the 
next job you will most likely be contacting other camera persons with 
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whom you have worked in the past. As stated earlier in this book, the 
film industry is all about networking. It's important to keep your list of 
professional contacts up to date so that you can contact them in hopes 
of getting that next job. Start making calls and sending emails so that 
you can get started on that next project. But don't forget to take some 
time off in between, in order to recharge and refresh. 

Invoicing and Filling in the Time Card 

On most productions you will fill out a time card at the end of each 
week of filming or at the end of production, if the production was less 
than a full week. If you have worked as an independent contractor, 
you often will submit an invoice to the production company for your 
equipment and/or services. As stated previously, be sure to be truthful 
on your time card or invoice. You don't want to be known as the per- 
son who pads their time card or invoice, because if you do, you won't 
be hired for future jobs. 

Be sure to submit your invoice promptly. How long should you 
wait before receiving payment? I usually try to find this out during 
my interview or when hired for the job. Most companies pay on a 
30-day basis, which means that you won't be paid until 30 days after 
they receive your invoice. So the sooner you submit the invoice, the 
sooner you get paid. If you haven't received any payment after 30 days 
from the end of production, you should call the production office to 
inquire. My invoice contains the following statement: Payment is due 
30 days from date of invoice. Payment not received is subject to inter- 
est charge of 1V2% per month. If I haven't received payment in the 
proper amount of time, I submit a new invoice with the interest charge 
added. This usually gets the attention of the production company, and 
they submit payment very quickly. Check your deal memo because the 
terms of payment may be specified there. Often in this business you 
will be paid based on a daily rate. Be sure to find out exactly what your 
daily rate will be if you haven't quoted a specific rate. Don't forget to 
ask about how many hours the daily rate applies to. Is it based on a 10- 
hr workday, 12-hr workday, or longer? Sometimes you will be asked to 
work with your rate based on a 14-hr day or even longer. I recommend 
staying away from these jobs. They are probably low paying, and when 
you calculate it out you are often making less than minimum wage. As 
stated in Chapter 3, on union productions and many nonunion produc- 
tions, it is common to break down the hour into tenths of an hour. Each 
six minute block of time equals 0.1 of an hour. This makes it much eas- 
ier to calculate the total time worked because you will most often fin- 
ish at odd times and not exactly on the hour. It is also quite common to 
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write the time in military time on your time card. For example, if you 
finish work at 10:25 p.m., this would be rounded to the nearest tenth of 
an hour and written as 22.5 on the time card. Table 7.1 lists the times 
for tenths of an hour conversion. 


Table 7.1 Tenths of an Hour Conversion 


1 h\ tniniitpc 
1 — U I111I1UICD 

— n 1 Vir 

— U. 1 III 

7 — 1 9 minntps 

/ 1 1 1 1 111 LI l\s ..1 

= 0.2 hr 

13-18 minutes 

= 0.3 hr 

19-24 minutes 

= 0.4 hr 

25-30 minutes 

= 0.5 hr 

31-36 minutes 

= 0.6 hr 

37^42 minutes 

= 0.7 hr 

43^8 minutes 

= 0.8 hr 

49-54 minutes 

= 0.9 hr 

55-60 minutes 

= lhr 


Whether you invoice for your services or fill out a time card, 
you should know what your base hourly rate is along with overtime 
rates. Tables 7.2, 7.3, and 7.4 show typical daily rates and breaks them 
down into hourly rates. Table 7.2 shows the typical daily rates and 
breaks them down into straight hourly rates based on 8hr, 10 hr, and 
12 hr. In other words, the 8-hr day hourly rate is simply the daily rate 
divided by 8, the 10-hr day hourly rate is the daily rate divided by 10, 
and so on. Table 7.3 shows the daily rate based on a 10-hr day, with 
the rate converted to an hourly rate based on 8hr. Overtime is then 
paid at the rate of lVi times your hourly rate after 8hr. For example, 
if you are being paid a daily rate of $300, then your hourly rate based 
on an 8-hr day would be $27.27, and your overtime rate would be 
$40.91. Then, for a 10-hr day, it calculates as follows: (8 X 27.27) + 
(2 X 40.91) = $299.98, which is approximately $300 or your daily 
rate. Table 7.4 shows the daily rate based on a 12-hr day with the rate 
converted to an hourly rate based on 8hr. Overtime is then paid at 
the rate of IV2 times your hourly rate after 8hr. For example, if you 
are being paid a daily rate of $300, then your hourly rate based on an 
8-hr day would be $21.43, and your overtime rate would be $32.15. 
Then, for a 12-hr day, it calculates as follows: (8 X 21.43) + (4 X 
32.15) = $300.04, which is approximately $300 or your daily rate. 


Table 7.2 Payroll Conversion Table for 8-, 10-, and 12- Hour Base Rate 


Daily 
Rate 

Straight Hourly 
Rate Based on 
8 Hrs (Daily 
Rate -5- 8) 

1.5 x 
8-Hr 
Rate 

2 X 

8-Hr 

Rate 

Straight Hourly 
Rate Based on 
10 Hrs (Daily 
Rate -r 10) 

1.5 x 
10-Hr 
Rate 

2 X 
10-Hr 
Rate 

Straight Hourly 
Rate Based on 
12 Hrs (Daily 
Rate -r 12) 

1.5 x 
12-Hr 
Rate 

2 X 
12-Hr 
Rate 

$ 50.00 

6.25 

9.38 

12.50 

5.00 

7.50 

10.00 

4.17 

6.26 

8.34 

$ 75.00 

9.38 

14.07 

18.76 

7.50 

11.25 

15.00 

6.25 

9.38 

12.50 

$ 100.00 

12.50 

18.75 

25.00 

10.00 

15.00 

20.00 

8.33 

12.50 

16.66 

$ 125.00 

15.63 

23.45 

31.26 

12.50 

18.75 

25.00 

10.42 

15.63 

20.84 

$ 150.00 

18.75 

28.13 

37.50 

15.00 

22.50 

30.00 

12.50 

18.75 

25.00 

$ 175.00 

21.88 

32.82 

43.76 

17.50 

26.25 

35.00 

14.58 

21.87 

29.16 

$ 200.00 

25.00 

37.50 

50.00 

20.00 

30.00 

40.00 

16.67 

25.01 

33.34 

$ 225.00 

28.13 

42.20 

56.26 

22.50 

33.75 

45.00 

18.75 

28.13 

37.50 

$ 250.00 

31.25 

46.88 

62.50 

25.00 

37.50 

50.00 

20.83 

31.25 

41.66 

$ 275.00 

34.38 

51.57 

68.76 

27.50 

41.25 

55.00 

22.92 

34.38 

45.84 

$ 300.00 

37.50 

56.25 

75.00 

30.00 

45.00 

60.00 

25.00 

37.50 

50.00 

$ 325.00 

40.63 

60.95 

81.26 

32.50 

48.75 

65.00 

27.08 

40.62 

54.16 

$ 350.00 

43.75 

65.63 

87.50 

35.00 

52.50 

70.00 

29.17 

43.76 

58.34 

$ 375.00 

46.88 

70.32 

93.76 

37.50 

56.25 

75.00 

31.25 

46.88 

62.50 

$ 400.00 

50.00 

75.00 

100.00 

40.00 

60.00 

80.00 

33.33 

50.00 

66.66 

$ 425.00 

53.13 

79.70 

106.26 

42.50 

63.75 

85.00 

35.42 

53.13 

70.84 

$ 450.00 

56.25 

84.38 

112.50 

45.00 

67.50 

90.00 

37.50 

56.25 

75.00 

$ 475.00 

59.38 

89.07 

118.76 

47.50 

71.25 

95.00 

39.58 

59.37 

79.16 

$ 500.00 

62.50 

93.75 

125.00 

50.00 

75.00 

100.00 

41.67 

62.51 

83.34 
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Table 7.3 Payroll Conversion Table — 10-Hr Day Rate Converted to 
8-Hr Day 


Daily Rate for 

1 ft II*. It... , 

I U-Hr Day 

8-Hr Day Rate (10-Hr 
Kate — ii) 

1.5 X 8-Hr 
Rate 

2 X 8-Hr 
Rate 

$ 50.00 

4.55 

6.83 

9.10 

$ 75.00 

6.82 

10.23 

13.64 

$ 100.00 

9.09 

13.64 

18.18 

$ 125.00 

11.36 

17.04 

22.72 

$ 150.00 

13.64 

20.46 

27.28 

$ 175.00 

15.91 

23.87 

31.82 

$ 200.00 

18.18 

27.27 

36.36 

$ 225.00 

20.45 

30.68 

40.90 

$ 250.00 

22.73 

34.10 

45.46 

$275.00 

25.00 

37.50 

50.00 

$ 300.00 

27.27 

40.91 

54.54 

$ 325.00 

29.55 

44.33 

59.10 

$ 350.00 

31.82 

47.73 

63.64 

$ 375.00 

34.09 

51.14 

68.18 

$ 400.00 

36.36 

54.54 

72.72 

$ 425.00 

38.64 

57.96 

77.28 

$ 450.00 

40.91 

61.37 

81.82 

$ 475.00 

43.18 

64.77 

86.36 

$ 500.00 

45.45 

68.18 

90.90 


Networking 

What you do after a job may be just as important as what you do dur- 
ing the job. Remember that the film industry relies heavily on word 
of mouth and networking. Stay in touch with the appropriate people 
after a job so that you won't have to worry about where the next job is 
coming from. Many of your jobs will come from the recommendations 
of other crew people who you have worked with. By staying in touch, 
you will keep your name fresh in their minds, and when the next job 
comes up, they may call you. It is especially important to stay in touch 
with the camera crew members who you have worked with. Call them 
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Table 7.4 Payroll Conversion Table — 12-Hr Day Rate Converted to 


8-Hr Day 


Daily Rate for 
12-Hr Day 

8-Hr Day Rate (12-Hr 
Rate -r 14) 

1.5 X 8-Hr 
Rate 

2 X 8-Hr 
Rate 

$ 50.00 

3.57 

5.36 

7.14 

$ 75.00 

5.36 

8.04 

10.72 

$ 100.00 

7.14 

10.71 

14.28 

$ 125.00 

8.93 

13.40 

17.86 

$ 150.00 

10.71 

16.07 

21.42 

$ 175.00 

12.50 

18.75 

25.00 

$ 200.00 

14.29 

21.44 

28.58 

$ 225.00 

16.07 

24.11 

32.14 

$ 250.00 

17.86 

26.79 

35.72 

$ 275.00 

19.64 

29.46 

39.28 

$ 300.00 

21.43 

32.15 

42.86 

$ 325.00 

23.21 

34.82 

46.42 

$ 350.00 

25.00 

37.50 

50.00 

$ 375.00 

26.79 

40.19 

53.58 

$ 400.00 

28.57 

42.86 

57.14 

$ 425.00 

30.36 

45.54 

60.72 

S 450.00 

32.14 

48.21 

64.28 

$ 475.00 

33.93 

50.90 

67.86 

$ 500.00 

35.71 

53.57 

71.42 


periodically to let them know that you are available for any future 
projects. Often a Camera Assistant may get a job call, but because 
of a conflict with another job, he or she will have to turn it down. If 
you stay in touch with other camera crew people, you may be recom- 
mended for a job that another Camera Assistant turned down. Many of 
my jobs came this way. Also, if you must turn down a job because of 
a conflicting job, be sure to recommend a fellow Camera Assistant for 
the position. And remember, whenever you are forced to turn down a 
job, be sure to tell the production company that it is because of a con- 
flict with another job. A production company will be more inclined 
to call you again if they know that you work steadily. Steady work is 
usually an indication that you are good at what you do. 
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After a job, call or email the DP to thank him or her for having 
you as part of the crew. Let the DP know that you would like to work 
with him or her again, and ask if you may call from time to time to 
keep in touch. You may also want to call the production company and 
express your interest in working with them again. Sometimes the first 
person to be hired for a job is the most recent person with whom they 
have spoken. Let's hope that person is you. 

Good luck, don't get discouraged, and I wish you all the best for 
a long and rewarding career in the camera department. 


Appendix A 


Film Stock 


Currently there are two manufacturers of professional motion picture 
film stock: Eastman Kodak and Fujifilm. Each of these companies offer 
a wide variety of film stocks for both 16 mm and 35 mm professional 
cinematography. These film stocks may be available in color and black 
and white, in negative and reversal. Emulsions are available in slow-, 
medium-, and high-speed exposure index (EI) ratings. Some of the 
film stocks are balanced for shooting in tungsten light (3200°K), and 
some are balanced for shooting in daylight (5600°K). Table A.l con- 
tains a listing of the current film stocks available from Eastman Kodak 
and Fujifilm at publication time. 

Rolls of film come in various lengths because of the different cam- 
era and magazine sizes in use today. Motion picture film is available on 
plastic cores or daylight spools, sometimes referred to as camera spools. 
See Figures 3.3 and 3.4 in chapter 3 for illustrations of plastic cores and 
daylight spools. Table A.2 lists the standard packaging sizes for motion 
picture film. When choosing a film stock, check with the manufacturer or 
distributor to be sure that it is available in the size and type that will suit 
your filmmaking needs. Not all films are available in all roll sizes. Also 
be sure that the sizes of the rolls you order correspond to the camera and/ 
or the size of the camera magazines that you will be using. If you plan 
to use daylight spools, be sure that the camera has the ability to accept 
internal loads or that you are able to load daylight spools into magazines. 
It is not recommended to use daylight spools in a magazine, although 
you can do it. When using a daylight spool in a magazine, the flanges of 
the spool will often rub against the cover of the magazine, causing unnec- 
essary noise. If you will be using the Aaton A-Minima 16 mm camera, be 
aware that it only takes 200-ft daylight spools that are specially designed 
for the camera by Eastman Kodak Company. See the Eastman Kodak web 
site for specific films that are available for the Aaton A-Minima. 

When filming on distant locations, it is sometimes necessary to 
ship the film to the lab. You will often have many cans of film from 
each day's shooting that must be carefully packed into boxes for ship- 
ping. To help you better prepare your film stock for shipping, Table 
A. 3 gives the individual weight of a full can of film for all sizes that 
are currently available in both 16 mm and 35 mm. 
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Table A.l Professional Motion Picture Film Stock 


Film Stock 

Format 

Color 
Balance 

El 

Tungsten 

El 

Daylight 

EASTMAN KODAK COLOR NEGATIVE 

7201 

Vision 2 SOD 

16mm 

Daylight 

12 w/80A 

50 

7205 

Vision 2 250D 

16 mm 

Daylight 

64 w / 80A 

250 

7212 

Vision 2 100T 

16 mm 

Tungsten 

100 

64 w / 85 

7217 

Vision 2 200T 

16 mm 

Tungsten 

200 

125 W/ 85 

7219 

Vision 3 

16 mm 

Tungsten 

500 

320 w/85 

7229 

Vision 2 Expression 500T 

16 mm 

Tungsten 

500 

320 w/85 

7299 

Vision 2, HD Color Scan 

16mm 

Tungsten 

320 
500 

200 W / 85 
320 w / 85 

5201 

Vision 2 50D 

35 mm 

Daylight 

12 W/80A 

50 

5205 

Vision 2 250D 

35 mm 

Daylight 

64 w / 80A 

250 

5212 

Vision 2 100T 

35 mm 

Tungsten 

100 

64 w / 85 

5217 

Vision 2 200T 

35 mm 

Tungsten 

200 

125 w/85 

5219 

Vision 3 

35 mm 

Tungsten 

500 

320 W/85 

5229 

Vision 2 Expression 500T 

35 mm 

Tungsten 

500 

320 w/85 

5299 

Vision 2, HD Color Scan 

36mm 

Tungsten 

320 
500 

200 W / 85 
320 w / 85 

EASTMAN KODAK COLOR REVERSAL 

7280 

Ektachrome 

Super 8 

Tungsten 

64 

40 W / 85 

7265 

Ektachrome 

16 mm 

Daylight 

25 w / 80A 

100 




5285 

Ektachrome 

35 mm 

Daylight 

25 w / 80A 

100 

EASTMAN KODAK BLACK & WHITE NEGATIVE 

7222 

Double-X 

16 mm 

B&W 

200 

250 

7231 

Plus-X 

16 mm 

B&W 

64 

80 

5222 

Doub!e-X 

35 mm 

B& W 

200 

250 

5231 

Plus-X 

35 mm 

B& W 

64 

80 

EASTMAN KODAK BLACK & WHITE REVERSAL 

7265 

Plus-X 

16 mm 

B & W 

100 

125 

7266 

Tri-X 

16 mm 

BS W 

160 

200 


FILM STOCK 349 


Film Stock 

Format 

Color 
Balance 

El 

Tungsten 

El 

Daylight 

FUJI COLOR NEGATIVE 

8622 

F-64D 

16 mm 

Daylight 

16 W/80A 

64 

8643 

Etema Vivid 160 

16mm 

Tungsten 

160 

1 00 w 1 85 

8653 

Eterna 250T 

16 mm 

Tungsten 

250 

160 w/ 85 

8663 

Eterna 250D 

16 mm 

Daylight 

64 w / 80A 

250 

8673 

Etema 500T 

16 mm 

Tungsten 

500 

320 w / 85 

8683 

Eterna 400T 

16 mm 

Tungsten 

400 

250 W / 85 

8692 

Real a F-500D 

16 mm 

Daylight 

125 w / BOA 

500 

8522 

F-64D 

35 mm 

Daylight 

16 W/80A 

64 

8543 

Eterna Vivid 160 

35mm 

Tungsten 

160 

1 00 w / 85 

8553 

Eterna 250T 

35 mm 

Tungsten 

250 

1 60 w / 85 

8563 

Eterna 250D 

35 mm 

Daylight 

64 w / 80A 

250 

8573 

Eterna 5C0T 

35 mm 

Tungsten 

500 

320 W / 85 

8583 

Eterna 400T 

35 mm 

Tungsten 

400 

250 w / 85 

8592 

Reala F-500D 

35 mm 

Daylight 

125W/80A 

500 
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Table A.2 Film Stock Packaging Sizes 


16 mm 

35 mm 

100-ft Daylight Spool 

100-ft Daylight Spool 

200-ft Daylight Spool 

200-ft Plastic Core 

400-ft Daylight Spool 

400-ft Plastic Core 

400-ft Plastic Core 

1000-ft Plastic Core 

800-ft Plastic Core 


1 200-ft Plastic Core 



Table A.3 Individual Film Can Weights 


16 mm 

35 mm 

100-ft Daylight Spool 

6.5 oz 

100-ft Daylight Spool 

13 oz 

200-ft Daylight Spool 

9.6 oz 

200-ft Core 

1 lb 3 oz 

400-ft Daylight Spool 

1 lb 10 oz 

400-ft Core 

2 lb 7 oz 

400-ft Core 

1 lb 1 1 oz 

1000-ft Core 

5 lb 13 oz 

800-ft Core 

2 lb 7 oz 



1 200-ft Core 

3 lb 13 oz 




Appendix B 


Equipment 


As a Camera Assistant you need to have a working knowledge of 
all of the equipment that you will use on a daily basis. This section 
contains lists of the various cameras, accessories, filters, heads, and 
tripods that you should be familiar with. These lists are by no means 
complete, but they include some of the most commonly used equip- 
ment that you may be working with. Equipment is being added, 
updated, and even discontinued on a regular basis, so it is not possible 
or practical to try to list every piece of equipment that you may or may 
not be working with. 

There are a few different ways to become familiar with a new 
piece of equipment. One is to learn at an industry-related seminar that 
is usually offered by a vendor, one of the unions, or some other organi- 
zation. Another is to contact a rental house and ask if they would show 
you the item at their convenience. Finally, you can be hired on a film 
and obtain on-the-job training and experience with a particular piece 
of equipment. Whenever a new piece of equipment is introduced into 
the industry, you should make every effort to learn about it as quickly 
as possible. You never know if that next job call may use the new item, 
and, if you are familiar with it, your chances of landing the job are 
much greater. The more you know, the more jobs you may get. 

Often when a new piece of equipment is introduced, the manu- 
facturer may offer a seminar or workshop to industry professionals so 
that they can get introduced to the new item and become familiar with 
it. The International Cinematographers Guild and Society of Camera 
Operators, as well as many camera rental companies, periodically 
conduct seminars and workshops to introduce filmmakers to specific 
pieces of equipment. Many manufacturers offer an instruction or opera- 
tions manual for specific equipment. The manual may be free or may 
be available for purchase. In any case, I recommend having manuals for 
any equipment that you will be working with. You cannot be expected 
to know everything about a specific piece of equipment, and if you have 
the manual, you may be able to troubleshoot any problems without hav- 
ing to contact the rental house (see Chapter 5). Many camera manuals 
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are available for download at the companion web site for this book. 
Please go to www.cameraassistantmanual.com to access the manuals. 

When you work with a piece of equipment for the first time, it is 
a good idea to check it out with the rental house so that you are famil- 
iar with how it works. Most rental houses are willing to help and show 
you any piece of equipment that you are not familiar with. Don't just 
walk into a rental house and expect them to drop everything to show 
you a particular piece of equipment. Call them ahead of time. Ask them 
when it would be convenient for you to come in so that they can show 
it to you. This is especially important if the equipment is being rented 
from that rental house. If you establish a good relationship with them, 
they will be more willing to help you out in the future (see Chapter 4). 

CAMERAS 

The following is a basic list of the most commonly used 16 mm, 
35 mm, 65 mm, SD, and HD video cameras in use today. Many of the 
cameras listed in previous editions of this book are not listed here 
because they are not used much anymore. Remember that equipment 
is changing every day, and by the time you read this, one or more of 
these pieces of equipment may no longer exist. If you are not familiar 
with a specific camera, ask the rental house personnel to show it to 
you and explain how it works. Chapter 6 contains simple illustrations 
and threading diagrams of most of the film cameras and their maga- 
zines listed here. 


16 mm Cameras 

Aaton A-Minima 
Aaton Xtera 
Aaton XTR-Plus 
Aaton XTR-Prod 
Arriflex 16BL 
Arriflex 16S/SB 
Arriflex 16 SRI 

Arriflex 16 SR2 (regular and high speed) 

Arriflex 16 SR3 and 16 SR3 Advanced (regular and high speed) 
Arriflex 416 (regular and high speed) 
Ikonoscope A-Cam 
Panavision Panaflex 16 

Photo-Sonics Actionmaster 500 (high speed) 
Photo-Sonics 1VN (high speed) 
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35 mm Cameras 

Aaton 3 5 -III 
Arriflex 235 
Arriflex 2-C 

Arriflex 35BL3 and 35BL4 
Arriflex 35-3 
Arriflex 435 
Arriflex 435 Advanced 
Arriflex 535A and 535B 
Arriflex Arricam Lite 
Arriflex Arricam Studio 
Bell & Howell Eyemo 
Moviecam Compact 
Moviecam Super America 
Moviecam SL 

Panavision Panaflex Platinum 
Panavision Panaflex Golden 
Panavision Panaflex Golden Gil 
Panavision Panaflex Millennium 
Panavision Panaflex Millennium XL 
Panavision Panaflex X 
Panavision Panastar I and II (high speed) 
Panavision XL-2 

Photo-Sonics 4B/4C (high speed) 
Photo-Sonics 4E/ER (high speed) 
Photo-Sonics 4ML (high speed) 

65 mm Cameras 

Arriflex 765 

Panavision Panaflex 65 Studio 
Panavision 65 Hand-Held 
Panavision 65 High Speed 

SD and HD Video Cameras 

Arriflex D-20 
Arriflex D-21 
Canon XL2 
Canon GL2 
Canon XL Hi 
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Canon XH Gl 
Canon XH Al 
Panasonic AG-HVX200 
Panasonic AG-DVX100 
Panasonic AJ-HPX3000 
Panasonic AJ-HDC27H 
Panasonic AJ-HPX2000 
Panasonic AJ-HDX900 
Panasonic AJ-SPX800 
Panasonic AG-HPX500 
Panavision Genesis 
Red One Camera 
Sony F23 HD 
Sony HDW-790 
Sony HDW-730S 
Sony HDW-F900 
Sony HVRZ-1U 
Sony PDW-510 
Sony PMW-EX1 
Thomson Viper HD 


CAMERA LENSES AND ACCESSORIES 

In addition to becoming familiar with the cameras you will be work- 
ing with, you must also have a thorough understanding of the basic 
accessories that are used with virtually all professional motion picture 
cameras. The camera is only one part of the entire package. The more 
you know about the lenses and basic accessories, as well as the many 
advanced accessories, the more jobs you will have. 


Lenses and Lens Accessories 

Rather than list each individual lens, I am listing only some of the 
specialty lenses along with lens accessories that you should become 
familiar with. Refer to the Camera Equipment Checklist in Appendix C 
for a more complete listing of lenses and lens accessories currently 
in use. 

1.4 X Extender 

2X Extender 

Arriflex Variable Primes 

Arriflex Shift and Tilt Lenses 
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Aspheron Attachment for 9.5 mm and 12 mm Zeiss Lenses 

Century Precision Optics Periscope 

Innovision Probe 

Low-Angle Prism 

Mesmerizer 

Mutar Attachment for Zeiss lOmm-lOOmm Zoom Lens 

Panavision Lightweight Zooms 

Panavision Frazier Lens System 

Revolution Lens System 

Shift and Tilt Bellows Lens System 

Snorkle Lens 


Camera Accessories 

Arriflex Arricam Speed Control Box 

Arriflex Arricam Timing Shift Box 

Arriflex 35-3 Hand-Held Door 

Arriflex 35-3 Video Door 

Arriflex 435 Single Frame Shutter 

Arriflex Iris Control Unit (ICU) 

Arriflex Integrated Video System (IVS) 

Arriflex Laptop Camera Controller (LCC) 

Arriflex Lens Control System (LCS) 

Arriflex Ramp Preview Controller (RPC) 

Arriflex Steadicam Magazines (Arricam, 35-3, 435, and 535) 

Arriflex Shoulder Magazines (Arricam, 35-3, and 435) 

Arriflex Remote Control Unit (RCU) 

Arriflex Wireless Remote Control (WRC-2) 

Auxiliary Carry Handle 

Camera Barney 

Camera Hand Grip 

Capping Shutter 

Clamp-on Matte Box 

Clamp-on Shade 

Coaxial Cable 

Director's Finder 

Eyebrow 

Eyepiece Extension 
Eyepiece Heater 
Eyepiece Leveler 
Film/Video Synchronizer 
Focus Whip 
Follow Focus 
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Hard Mattes 

HMI Speed Control 

Intervalometer 

Iris Rods 

Junction Box 

Lens Light 

Lens Shade 

Magazine Barney 

Matte Box 

Medium Iris Rods 

Microforce Handle for Sachtler 

Microforce Motor 

Microforce Zoom Control 

Obie Light 

Panavision Focus, T-Stop, Zoom, Speed/ Aperture Controller 

(FTZSAC) 
Panavision LAC 

Panavision Remote Digital Control (RDC) 

Panavision Zoom Control 

Panavision Zoom Holder 

Precision Speed Control 

Preston F I + Z 

Rain Cover 

Rain Deflector 

Remote Switch 

Rubber Donuts 

Sliding Balance Plate 

Speed Crank 

Utility Base Plate 

Video Monitors 

Video Tap 

Zoom Bridge Support 

Specialized Camera Accessories 

There are so many specialized accessories available to the camera 
department that it would be difficult to describe all of them here. I 
have chosen to give a brief description of some of the most common 
camera accessories, including some that I have used and am familiar 
with. Remember, if there is any piece of equipment that you are not 
familiar with, you should check with the rental house when renting 
and prepping the camera package. 
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Arriflex Remote Control Unit (RCU) 

The Arriflex Remote Control Unit or RCU is a handheld controller that 
allows you to operate the camera from a remote head, with the RCU 
displaying all camera information. The RCU allows you to perform 
speed changes and should be used along with the Iris Control Unit 
so that you may also compensate the f-stop. You may dial in a speed 
change by hand during the shot, or you may preprogram a speed ramp 
to occur over a period of time. The display of the RCU is similar to the 
display on the camera. The RCU works with most of the current gen- 
eration of Arriflex cameras. 


Arriflex External Display (EXD-1) 

The Arriflex External Display is a small, handheld remote device 
that enables a Camera Assistant to view all of the information that is 
shown in the on-camera display. The EXD-1 works with all models of 
the 16 SR3, 435, 535, and 235 cameras. It shows camera speed, shutter 
angle, and contains the Mode, Sel, Set, Run, and Phase buttons that 
are also found on the side of the camera. 

Arriflex Wireless Remote Control (WRC-2) 

The Arriflex Wireless Remote Control Unit or WRC-2 works with all 
of the current generation of Arriflex cameras. It has all of the functions 
found in the RCU-1 and WRC-1 along with many new features. The 
WRC-2's range of functions adapts to the camera it is being used with, 
and you are not restricted by the use of cables to connect the unit to 
the camera. The WRC-2 allows you to perform speed changes, shutter 
angle changes, and t-stop changes, all from a small handheld unit. 

Arriflex Iris Control Unit (ICU) 

Any speed changes that you may do with the RCU will require you 
to also compensate your t-stop accordingly. This is accomplished by 
using the Arriflex Iris Control Unit or ICU. Whenever using the RCU, 
you should also use the ICU. The motor unit of the ICU attaches to the 
iris rods of the camera and then engages the gears of the aperture ring. 
After careful calibration, the ICU works along with the RCU so that 
whenever a speed change is performed, the proper aperture exposure 
change is done along with it. The ICU works with most of the current 
generation of Arriflex cameras. 
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Arriflex Lens Control System (LCS) 

The Arriflex LCS allows you to have remote control of the aperture, 
zoom, and focus. This is especially useful when doing precise shots 
that must be repeated. The LCS contains three motor units similar 
to those of the ICU. They are attached, respectively, to the aperture, 
focus, and zoom rings of the lens. When they are connected and prop- 
erly calibrated, you have remote control capabilities of the t-stop, the 
focus, and the zoom range of the lens. The LCS works with most of the 
current generation of Arriflex cameras. 

Arriflex Wireless Lens Control System 

Like the Wireless Remote Control, the Arriflex Wireless Lens Control 
System allows you to have remote control of the aperture, zoom, and 
focus without the restrictions of a cable. The Wireless LCS contains 
three motor units similar to those of the LCS. They are attached, 
respectively, to the aperture, focus, and zoom rings of the lens. 
When they are connected and properly calibrated, you have remote 
control capabilities of the t-stop, the focus, and the zoom range of 
the lens. 

Arriflex Laptop Camera Controller (LCC) 

The LCC allows you to control many of the features of the camera from a 
notebook computer. Although Arriflex no longer distributes or supports 
the software, many Camera Assistants have it installed on their laptop 
computers. It was available for both Macintosh- and Windows-based 
computer systems and came with the proper cables for connecting the 
computer to the camera. Although it is no longer sold or supported by 
Arriflex, I discuss it here in case you have the opportunity to use it. One 
of the great features of the program is virtual camera. By selecting this 
option in one of the menus, you are making the computer think it is 
connected to a camera even though it is not. This allows you to practice 
and become familiar with the software without having a camera con- 
nected to the computer. The Arriflex LCC can be used with the Arriflex 
16 SR3, 535, and 435 camera systems. Some of the important features of 
the LCC are as follows: 

• Remote control of all camera functions: Start/ Stop, Fps, Shutter 
Angle, Arriglow, and Timecode. The LCC has the ability to fast 
forward or rewind the camera to a specific frame, as well as to 
run the 535 and 16 SR3 at 1 fps. 

• Speed and exposure ramps. You can program many different 
speed/exposure changes into the computer for specific types of 
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shots. The display screen of the program shows exactly how long 
the speed ramp will take to get from one speed to the next. 

• The ability to keep track of all scene and take numbers along with 
footage amounts, timecode settings, and any other information that 
the Camera Assistant programs into the computer. At the begin- 
ning of the production, you enter all pertinent information regard- 
ing the shoot, including all film stocks and sizes of rolls. The 
program will generate its own camera reports, raw stock inventory, 
and much more. This simplifies the end-of-the-day paperwork that 
must be prepared and given to the production office. 

• With the new IVS — Integrated Video System — available for the 
Arriflex 435, 535, and 16 SR3 cameras, you can now insert up 
to 52 characters of text on the video screen by using the LCC 
program. It can also insert camera report information or camera 
warnings on the screen. 

Arriflex Ramp Preview Controller (RPC) 

All of the current Arriflex cameras have the ability to change speed while 
running. Any time you change speeds from one to another during a 
shot, this is called a speed ramp or simply a ramp. The RPC allows you 
to preview the speed change before actually shooting the shot. As with 
the LCC, Arriflex no longer distributes the software, and I mention it here 
only because some Camera Assistants may have it installed on a laptop 
computer. 

During a rehearsal, you digitize the image from the video tap into 
a laptop computer. Using the software, you enter your settings for the 
speed ramp, and it can then be viewed on the computer without actu- 
ally having to shoot it. If the shot doesn't work, simply try different 
settings until you get the effect you are looking for. When you decide 
on the exact settings for the speed ramp, connect the computer to the 
camera and shoot the shot. 

The Arriflex Ramp Preview Controller can be used with the 
Arriflex 16 SR3, 535, and 435 camera systems. 

Panavision Focus, T-Stop, Zoom, Speed-Aperture 
Controller- FTZSAC 

The Panavision FTZSAC system is a specially designed modular unit 
that gives you control over three lens variables: focus, t-stop, and 
zoom. By using this device along with the Smart Shutter accessory, 
you can now control five different camera variables. The FTZSAC sys- 
tem can be used on any Panavision Panaflex camera system, including 
the high-speed Panastar cameras and the 16mm Panaflex 16. 


360 THE CAMERA ASSISTANT'S MANUAL 


Panavision Remote Digital Control (RDC) 

The Panavision RDC is a specially designed control for use by the 
Camera Assistant. It can be used as a wireless control, or it may 
be hardwired to the camera. The RDC can be used with most of the 
Panavision film cameras and controls the focus, t-stop, camera speed, 
shutter angle, and speed ramps. It contains an LCD screen that dis- 
plays much of the camera information and can also display a video 
image. 

CAMERA FILTERS 

A wide variety of filters are available for motion picture cameras. Each 
filter has its own specific effect and is chosen based on the DP's pref- 
erence. Filters may be used to adjust the color balance or to give a 
certain look to the image, such as softening the image or adding a fog 
effect. Filters are available in many different sizes, as well as varying 
densities, with the lower numbers being lighter density and the higher 
numbers being heavier density. The most common camera filters for 
motion picture photography are manufactured by Tiffen, Harrison & 
Harrison, Mitchell, Schneider Optics, Formatt Filters, Ltd., Wilson 
Film Services, and Fries Engineering. The following are the most com- 
monly used filters for motion picture photography and the various 
sizes in which they are available. The numbers following some of the 
filters indicate their available densities. The smaller numbers indicate 
a very light effect, and the larger numbers indicate a heavier effect. For 
example, a Diffusion 1/8 would have a lesser effect on the image than 
a Diffusion 2. 


Filter Sizes 

40.5 mm round 

48 mm round 

Series 9 — 3V/' round 

4V2" round 

138mm — 5Vi" round 

3" X 3" square 

4" X 4" square 

4" X 5.65" Panavision 

5" X 6" 

6.6" X 6.6" square 
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Filters 

85, 85N3, 85N6, 85N9, 85B, 85C, 85 Pola 

85B, 85BN3, 85BN6, 85BN9, 85B Pola 

ND3, ND6, ND9, ND12 

80A, 80B, 80C 

81A, 81B, 81C, 81EF 

82, 82A, 82B, 82C 

812 Warming 

Absorptive ND3, Absorptive ND6, Absorptive ND9 

Black Diffusion/FX— Vi, 1, 2, 3, 4, 5 

Black Dot Texture Screens — 1, 2, 3, 4, 5 

Black Frost— Ve, l A, l A, 1, 2 

Black Net— 1, 2, 3, 4, 5 

Black Pro Mist— Ve, Vt, Vi, 1, 2, 3, 4, 5 

Black Supafrost— 00, 00 + , 0, 0 + , 1,1 + 

Classic Soft— Ve, l A, Vi, 1, 2 

Clear (Optical Flat) 

Color Compensating — Blue, Cyan, Green, Magenta, Red, Yellow 

Color Grads — Cool Blue, Red, Green, Blue, Cyan, Yellow, Magenta, 
Pink, Sunset, Sepia, Chocolate, Tobacco, Cranberry, Plum, 
Tangerine, Straw, Grape, Skyfire, Twilight, Tropic Blue, Amber, 
Gold, Paradise Blue, Sapphire Blue, Storm Blue 

Cool Day for Night 

Coral— Ve, Vi, Vi, 1, 2, 3, 4, 5, 6, 7, 8 

Coral Grad— Vs, Vi, Vi, 1, 2, 3, 4, 5 

Day for Night 

Diffusion— Vi, 1, lVi, 2, 2Vi, 3 
Diopters— +Vi, +1, +1V 2 , +2, +3 
Double Fog— Vs, Vi, Vi, 1, 2, 3, 4, 5 
Enhancer 

Fluorescent Light Correction — FLD (daylight), FLB (tungsten) 

Fog— Ve, Vi, V2, 1, 2, 3, 4, 5 

Gold Diffusion/FX— Vi, 1, 2, 3, 4, 5 

Haze 1, Haze 2 

LLD 

Low Contrast— Vs, Vi, Vi, 1, 2, 3, 4, 5 
Low Light Ultra Contrast— 1, 2, 3, 4 
Mitchell Diffusion— A, B, C, D, E 
Monochrome Day for Night 

Neutral Blended Ratio Attenuator— 1 , IV2, 2, 2Vz, 3 
ND3 Grad, ND6 Grad, ND9 Grad, ND12 Grad (Hard Edge and Soft 
Edge) 
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Polarizing 
Sky 1A 

Soft Centric— V*, Vi, Vi, 1, 2 
Soft Contrast— 1, 2, 3, 4, 5 
Soft FX— 1, 2, 3, 4, 5 

Softnet— Black, White, Red, Skintone— 1, 2, 3, 4, 5 

Solid Color — Red, Green, Blue, Cyan, Yellow, Magenta, Grape, 

Plum, Sepia, Chocolate, Tobacco, Tangerine, Cranberry, Tropic 

Blue, Straw, Antique Suede, Gold, Storm Blue 
Split Diopters— +Vi, +1, +IV2, +2, +3 

Star — 4 pt, 6 pt., 8 pt. (available in 1mm, 2mm, 3mm, or 4mm 

grid pattern) 
Supa Frost— 00, 00 + , 0, 0 + , 1, 1 + , 
Ultra Contrast— Ve, "A, Vi, 1, 2, 3, 4, 5 
Ultra Pol 
UV 

UV Haze 
UV410 

Warm Black Frost— Ve, Vi, V2, 1, 2 
Warm Black Pro Mist— Ve, Vi, Vi, 1, 2 
Warm Classic Soft— Ve, Vi, Vi, 1, 2 
Warm Pro Mist— Ve, Vi, V2, 1, 2 
Warm Soft FX — V2, 1, 2, 3, 4, 5 
Warm White Frost— Vi, Vi, V2, 1, 2 
White Frost— Vi, Vi, V2, 1, 2 
White Net— 1, 2, 3, 4, 5 
White Pro Mist— Ve, V*, Vi, 1, 2, 3, 4, 5 


Filters for Black and White Cinematography 

#8 Yellow 
#11 Green 
#12 Yellow 
#15 Deep Yellow 
#16 Orange 
#21 Orange 
#2 3 A Light Red 
#25 Red 
#29 Dark Red 
#47 Blue 
#47B Dark Blue 
#58 Green 
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HEADS AND TRIPODS 

In addition to having a working knowledge of the cameras, accesso- 
ries, and filters in use today, a Camera Assistant should know the vari- 
ous heads and tripods on which the cameras may be mounted. The 
following are the most commonly used heads and tripods. 

Fluid Heads 

Cartoni C-20 
Cartoni C-40 
Cartoni Dutch Head 
Cartoni Lambda 
Cartoni Omega 
Cartoni Sigma 
O'Connor 1030 
O'Connor 2060 
O'Connor 2575 
O'Connor 100 
O'Connor 100 C 
O'Connor 50 D 
O'Connor 50-200 
Ronford Baker Fluid 7 
Ronford Baker Fluid 2015 
Ronford Baker Fluid 2003 
Ronford Baker Fluid 2004 
Sachtler Studio 7 + 7 
Sachtler 9 + 9 
Sachtler Horizon 
Sachtler Video 90 
Sachtler Dutch Head 
Tango Swing Head 
Vinten 

Weaver-Steadman 2-Axis 
Weaver-Steadman 3-Axis 
Weaver-Steadman Multi-Axis 

Gear Heads 

Arriflex Arrihead 

Cinema Products Mini-Worrall 

Cinema Products Worrall 
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Mitchell Lightweight 
NCE/Ultrascope MK III 
Panavision Panahead 
Panavision Super Panahead 
Technovision Technohead MK III 


Tripods 

Bazooka 
Gimble Tripod 

O'Connor Wooden Tripod with Mitchell Flat Top Casting — standard 
and baby 

O'Conner Wooden Tripod with Ball Top Casting — standard and 
baby 

Panavision Panapod with Mitchell Flat Top Casting — standard 
and baby 

Ronford Aluminum Tripod with Mitchell Flat Top Casting — 

standard and baby 
Ronford Aluminum Tripod with Ball Top Casting — standard and 

baby 

Sachtler Aluminum Tripod with Ball Top Casting — standard and 
baby 


Miscellaneous Heads, Camera Mounts, and 
Mounting Platforms 

Cardellini Head Lock 

Cinesaddle 

Dutch Head 

Gyro Stabilizer 

High-Hat 

Low-Hat 

Power Pod 

Rocker Plate 

Skate Cam 

Tilt Plate 


Appendix C 


Camera Department 
Checklists, Production 
Forms, and Labels 


As a Camera Assistant, you will prepare equipment lists, complete 
camera reports and inventory forms, keep shooting logs, and com- 
plete many other types of paperwork, forms, and labels in the day- 
to-day performance of your job. Included in this section are a variety 
of forms, checklists, and labels that you may use during the course of 
your work as a Camera Assistant. Using these forms, checklists, and 
labels will make your job go much smoother each day and also help 
you and the camera department be a bit more organized. 

All of these forms and labels are available for download on the 
companion web site for this book at www.cameraassistantmanual. 
com. They are available as Microsoft Word document template forms 
and also as PDF forms. The PDF forms may be opened and filled out 
using the Adobe Reader free software. You may print the filled out 
PDF forms, but to fill out and save a completed PDF form, you must 
have the full version of Adobe Acrobat software. 


FORMS AND CHECKLISTS 

The various equipment checklists are provided to help you in the 
ordering and preparation of camera equipment and expendables. By 
using them, you will be sure that you have all equipment and supplies 
needed for your shoot. In most cases it is the Director of Photography 
that determines the basic equipment package for the specific produc- 
tion. But many Cinematographers may not be up to date on all of the 
individual accessories and special items used by a Camera Assistant. It 
is quite common for the DP to ask the Camera Assistant to help prepare 
the list of camera equipment, filters, etc. 

Figure C.l is a Film Camera Equipment Checklist, and Figure C.2 
is a Filters Checklist. These checklists will help when you are working 
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FILM CAMERA EQUIPMENT CHECKLIST 

Production Title 

CAMERAS 

MAGAZINES 

PRIME LENSES 


Aaton 35 


200 


600 


3.5 mm 


3C TT 


Aaton A- Mimma 


260 


1050 


4 mm 


32 mm 


Aaton XTR Plus 


400 


1200 


5.9 mm 


35 mm 


Aaton XTR Prod 


500 




6 mm 


40 mm 


Arfiflex Arricam Studio 


Reverse 


Highspeed 


S mm 


5C irvv 


Arriflex Arncam Lite 


Arricam Shoulder 


9.5 mm 


55 mm 


Arriflex 235 


Arricam Steadicam 


9.3 mm 


60 mm 


Arriflex 435 


Arri 35-3 Shoulder 


10 mm 


65 rnsli 


Arriflex 535 


Am 35-3 Steadicam 


12 mm 


75 mm 


Arriflex 35 BL3 


Am 535 Steadicam 






Arriflex 35 BL4 


Am '-J5 Sl-circei 


11 5 in in 


100 mm 


Arriflex 35-3 


Arri 435 Steadicam 


16 mm 


'25 mm 


Am 11 ex 2C 




17 mm 


135 mm 


Arriflex 41fi 




17 5 mm 


150 mm 


Arriflex 415 Plus High Speed 




16 mm 


130 mm 


Arriflex 16 SR3 

VIDEO ASSIST 


20 mm 


210 mm 


Arriflex 16 SR3 High Speed 


Arri 3S-3 Video Ooor 


21 mm 




Arriflex 15 SR2 


B 8 Video Tap 


24 mm 




Arriflex 16 SR2 High Speed 


Color Video Tap 


25 mm 




Se!l & Howell Eye mo 


Wireless Transmitter 


27 mm 




Leonetti Ultracarn 


Transvideo Monitor 


26 mm 




Moviecam Super America 


Arriflex IVS i 25 linn 


Moviecam Compact 


Panavision WAV 



Moviecam SL 


Parwision PAV2 

I I 

SES 


Panavision Millennium XL 


Panavision X: V 

ZOOM LEN 


Panavision Millennium 


4" Monitor 


Watchman 


7-56 


13-100 


Panavision Panaflex Platinum 


5" Monitor 


Video 8 


7-63 


IS 5 - 55 5 


Panavision Panaflex Gold II 


6" Monitor 


VHS Deck 


7-ai 


20-60 


Panavisron Panaflex Gold 


6 5" Mann or 


DVD Deck 


S - 64 


20 - 1 CO 


Panaviston Panaflex— X 


3 4" MOnitoT 


DV Deck 


9-50 


SO -120 


Panavision Panastar I 


9" Monitor 




9.5-57 


20-125 


Panavision Panastar II 


iu" M0:|'IOl 




10.4-52 


23 - 460 


Panavision Panaflex- 16 


12- Monitor 




10-30 


24 - 275 


Pana^iston XL-2 


t5" Monrtcr 


25' Coaxial 


10-100 


24 - 290 


Photo Sonics 4ER 


r9" Monitor 


5C Coaxial 


10-150 


25-50 


Photo Son ics 4C 


Adapters. Connectors 


10.5 -S1D 


25-260 


PhotoSonics4 ML 




11 -110 


25 - 625 


Phoio Sonics Actionrastcr 50C 




11 -165 


27-66 


Photo Sonics 1VN 




11.5-138 


sa-7o 


Photo Sonics NAC 




12-120 


35-140 



HAND HELD 


12-240 


40 - 200 

GROUND 

GLA 

ss 


Right-Hand Grip 


14-70 


48 - 550 


1.33 


2 3512 -D 


Left- Hand Gni) 


1 4.S - 50 


50 - 50D 


1.33/1.76 


TV 


Shoulder Pad 


16-44 


35 - 200 


1.33/1 65/2 40 


TV/1.35 


Shoulder Brace 


17-35 


135-420 


1.66 


Super TV 


Follow Focus 


17-75 


ISO - 450 


i.7a 


Super 16 


Clamp-on Matte Box 


17-102 


150-600 


1.65 


Super 35 


Arri 35-3 Handheld Door 


1 7.5 - 34 


190-595 







133 ' 17 * s " pe ' 35 ¥=■ 

Handheld Microforee Handle 





r 90 

CEC ■ CEE 


Figure C.l Film camera equipment checklist. 
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FILM CAMERA EQUIPMENT CHECKLIST - Page 2 

Production Title 



TELEPHt 

no 

LENSES 

ARRfFLEX LENSES 

PANAVSSION LENSES 


200 mm 


800 mm 

MASTER PRIMES 

G-SERiES A NAM ORPHIC LENSES 


300 mm 


1 000 mm 


16 mm 


40 mm 


35 mm 


60 mm 


AGO mm 


1200 mm 


15 mm 


50 mm 


40 mm 


75 mm 


500 mm 


2000 mm 


21 mm 


65 mm 


50 mm 


100 mm 


GOO TT 




25 THl 


it mm 

AN AMORPHIC ZOOM 






27 mm 


100 mm 


AWZ2 40. - ao 






32 •\ t 




ATZ70-200 

MACRO LENSES 


35 mm 



PRIMO PRIMES 


16 mm 


75 mm 






24 mm 


35 mm 


24 mm 


90 mm 

ULTRA 16 LENSES 


30 mm 


125 mm 


32 mm 


100 mm 


6 mm 


12mm 


65 mm 




40 mm 


140 mm 


8 mm 


14 mm 

PRfMOSLZ ZOOM 4:1 


50 mm 


200 mm 


9. 5 mm 



| 17.5-75 


50 mm 


230 mm 





PRIMO SLZ ZOOM 11:1 






VARIABLE PRIMES 

| 24 - 275 






VP1 16-30 

PREMO MACRO ZOOM 

SLANT FOCUS LENSES 


VP 2 29-60 

I 


24 mm 


63 mm 


VP3 55- 105 

COMPACT ZOOM 


34 mm 


90 mm 



| PCZ 19-90 


£.5 mm 




LIGHTWEIGHT ZOOM 

LIGHTWEIGHT ZOOMS 






LWZ 15 55-45 

1 17.5-34 

SHIFTS, TILT LENSES 







16 mm 


6C mm 

I 

I 


20 mm 


90 mm 

A RRIFLEX A C CESSQRIES 

PANAVfSfON ACCESSORIES 


24 mm 


110 mm 


Arricam Speed Control Box 


On-Board Video Monitor 


20 mm 


120 mm 


Arricam Timing Shift Box 


Telescoping Eyepiece Extension 


35 mm 


135 mm 


On- Board Video Monitor 


FTZSAC 


45 mm 


150 mm 


RCU— Remote Control Unit 


Remote Foc-js & T-Stcn 


50 mm 




WRC-1— Wireless Remote 


Modular Foll'ow-Focus 






ICU— Iris Control Unit 


Modular FolkW-l ocjs Remote 

EYEM 

OLE 

NSES 


LCS— Lens Control System 


Ffange Focal! Depth Set 


14 mm 


2<- rnn 


I VS— Integrated Video System 


Filter Frame Gel Punch 


15 mm 


35 mm 


LCC— Laptop Camera Controller 


Digital Remote Siftitch 


17 mm 


50 mm 


RPC— Ramp Preview Controller 


On-Board Battery Bracket 


16 mm 




Director's Viewfinder 


Preston Focus. Ins. Zoom Control 


20 mm 




Wteless LCS 


LAC 






S^nge-hrarne Sh^"er tor £35 


Phaseable Synchronizer 




Contrplled Focus Motor 


Panafmder Director's Frnder 


OPTICAL ACCESSORIES 


Wireless Remote Focus 


PanawisiorVFrazier Lens System 


Eyepiece Extension 


EXD-1 External Display 


Panavision/Century Swing Shift 


Medium Eyepiece 


HC-1 Hand Cranfc 


Panaelear Auxiliary Handle 


Eyepiece Leveler 


LFF - Lightweight Follow Focus 


Panavisson Universal Autobase 


Super Wide Eyepiece 


TSB - 435 Time Shift Box 


Panatate 360-Degree Mount 




ZMU-3 Zoom Main Unit 


Panaftasher 




WRS - iMreiess Remote System 


Panatape II 




MB -20 Compact Matte Box 


Smart Shutter Control II 




Lens Data Box 
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Figure C.l [continued) 


368 THE CAMERA ASSISTANT'S MANUAL 


FILM CAMERA EQUIPMENT CHECKLIST - Page 3 

Production Title 

MISCELLANE OUS ACCESSORIES 

LENS ACCESSORIES HEADS 


Shofl Ins Rocs 




Medium ins Rods 


Microforce Zoom Control 


Arrlhead 2 


Long Ins Rods 


Panavision 2osm Con:rol 


P ana head 


Lens Bridge Support 


Panavision Zoom Holder 


Super Panahead 


Bridge Plate 


Zoom Power Cables 


Mitchell Gear Head 


Sliding Balance Plate 


Microforce Extension Cable 


Mini Worral 


Studio Fol low-Focus 


\ 4 x Extender 


Worral Gear Head 


Mini Folfow-Focus 


2 x Extender 


Cartoni C 20 S 


Follow Focus Rig hi Hand Knob 


Aspheron tor 9.5 & 12 


Cb-lOU C 40 S 


Focus Gears 


Mukr for 10 -100 


Cartoni Dutch 


Focus Whip-6". 12" 


Mesmenzer 


Cartoni Lambda 


Speed Crank 


PL to Bayonet Mount 


Cartoni Omega 


4x4 Studio Matte Box 


Revolution Lens System 


Cartoni Sigma 


A x 5 Studio Matte Box 


Low- Angle Prism 


O'Connor 1 030 


4 x 5 65 Studio Matte Box 


Century Periscope 


O'Connor 2060 


S X 6 Studio Matte Box 


Snorkel 


O'Connor 2575 


6.6 x 6 6 Studio Matte Box 


Innovision Probe 


O'Connor 1D0 


9x9 Studio Matte Box 


Squishy Lens 


O'Connor 50 - 200 


4x4 Filter Trays 




O'Connor Uttimatte 


4 x 5 65 Filter Trays 




Ronford Fluid 7 


6.6 x 6.6 Filter Trays 




Ron ford 30 


6.5 x 6 S Step Down to 4 X 5 65 




Ronford Fruid 2015 


4X4 CFamp-on Matte Box 




Ronford FEuid 2003 


4 x 5 65 Clamp-on Matte Box 

ELECTRONIC ACCESSORIES 


Ronford Fluid 2004 


Matte Boj< Adapter Rings 


Eyepiece Heater 


Sachtler 7 + 7 


Matte Box Bellows 


Eyepiece Heater CabFe 


Sachtler 9+0 

t-1 ^-htl,nr ftC 


Lens Shade 


] Sachtler 80 

<i '/i* Cia^ip-on Shadfe 


HMJ Speed Control 


Sachtler Horizon 


138 mm Clamp-on Shade 


Precision Speed Control 


Sachtler Studio SO 


Ha/d Mattes 


Intervalometer 


Sachtler Video 90 


Extra Filter Retaining Rings 


Capping Shutter 


Sachtler Dutch 


bye brow 


FilnWideo Synchronizer 


Tanqo Swing Head 


French Flag 


Obie Light 


Vinten 


Utility Base Piate 


CE Crystat Speed Control 


Weave? Stead ma r> 2-Axis 


Auto Base 


Remote Follow-Focus 


Weave' Steadmar. 3-Axis 


Auxiliary Carry Handle 


Wireless Foflow-FoCUS 


Weaver Steadman Multi-Axis 


Camera Barney 


Junction Box 




Magazine Barney 


Moviecam Sync Box 




Rain Cover/Weather Protector 


Preston Fl + Z 




Rain Deflector 


Cine Tape Measure 




Director's Finder 


Camera SLake: 




Micrufcrce -id-die 


Irrsge Sh^er 




Oppenheimer Handle 






Filters— See Fitters Checklist 
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FILM CAMERA EQUIPMENT CHECKLIST - Page 4 

Production Title 


SUPPORT 

BATTERIES & CABLES 

MISCELLANEOUS 


Standard Tripod 


12- Volt Block 


400' Film Cans 


Baby Tripod 


24 -Volt Block 


800' Film Cans 


Bazooka 


12/34 Blocks 


1000' Film Cans 


Spreads'' 


12- Volt Belt 


1200' Film Cans 


Hiqh Ha- 


2A -Volt Bert 




Low Hat 


1 2/24 Belt 


400' Bla.ck Baqs 


Rocker P-late 




800' Black Bags 


TiFt Plate 


12-Volt On-Board 


1000 1 Black Bags 


Cajdehni Head Lock 


2,4-Vofl On-Board 


1200' Black Bags 




On-Board Chargers 






Arriflex SR2 On-Board Adapter 


T Film Cores 




Aniflex SR3 On-Board Adapter 


3'- Film Cores 




Panavi&ion on- Board Battery BrackaL 


Centra Rn-son^ 




Power Cables 


Inventory Forms 




Power Cable Extension 


F Iit Can ^abels 




Junction Box 


Changing Bag 






Changing Term 






Slate 






Expendables — See Checklist 






Miscellaneous Forms & Labels 
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FILTERS CHECKLIST 

Production Title 


40.5 

48 

4 H. 

138 

4 
X 
4 

■1 
X 
5.65 

X 



40 5 

4Q 

4 

130 

4 

X 
4 

4 

X 
5.65 

6,6 
X 

6.6 

TIFFEN 

COLOR CONVERSION FILTERS 


POLARIZING FILTERS 

aswfl 











ass. aseMj, 
asews. 








C ill (liar Pot) nj<jff 








asc 








Linani Pclamjrpr 








m,eoB,aoc.«OD 








Warm Poia rtor 








ULD 








Ullla Pal 








B&PotariMr 
















aSB/Ptiarfcsr 
























PROTECTION/UV FILTERS 









am 








WEU 7M L DENSfT Y Fit TERS 

uu 








ND3. MM, NOB 
















HQ! 2 








Uv 17 
















Shy 1A 
















Haael 








LIGHT BALANCING FILTERS 

Haze 2 








BM 








Haze2A 








BIB 








WarmUV 








aic 















BID 















61EF 








EFFECTS FILTERS 

82 








Frjg Vx. 1^. 1.!, 
3.4.5 








S2A 








Doubkr Rra 'A 
•A. 1.2. 3. 4.5 








S2B 








Sepia 1.2.3 








BSC 








Smoqua 1 . 2. 3, 4 
















Ckjw-Up*1.*2. 
♦4 








Fluwescert FLD 








Slar 1,2.3.4 

□ ji : □6 P a Dept. 
















C ■nrK.-inUi^ 
1,2.3.4.5 
























WARMING /ENHANCING FILTERS 

Cenlef Sped 








SlSUferm ns 








Warm Center SjKfl 








E.lfiaflfirl 








CooJ Day for NijM 
















MortouriffjrTW 
J.n- !m Nnjlil 
















DlDplai i V : , ■ 1 , 
+ 1W . +2. +3. +4 








CONTTMSTF/LTERS 

Si: ;Dm>|)T,;i 

■ •, -i -a. #3 








Low Con W. H, 
















1,2.3,4.5 
















..II-., "nn Vi, 
f,2 H 3, 1.6 
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Figure C.2 Filters checklist. 
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FILTERS CHECKLIST - Page 2 

Production Title | 



40.5 


4^ 

13B 

4 
X 
4 

4 
X 
5.65 

6.6 
X 

6.8 



40.5 

4fl 

4 

13B 

4 

X 
4 

4 

X 
5.65 

6.6 
X 

6.6 


TIFFEN 

DIFFUSION FILTERS 

DtftalHi %, /.. A. 














FoMist -fw, '/.. K J 
1. 2.3.*,5 








Wliilu Still N<!r 
1.2.3.4 








WJlm PlO-Mrfil Vw, 
W. H. 1,3, 3 r 4 r 5 








RmS Suit Nal 

1.2.3.4 








Htjck Pio.Mirf K. 
W-tt. 1.2, 3.4.S 








Skinlone Son Nat 
1.2.3.4 








4hni. BL, C k Pr«- 
Mtel %, K. K, 1,2, 
3, 4,5 








Sfj'l f y 
H ( 1,2, 3,4,5 








eiach Difh r/ 

1. 2. 3. 4,5 








Wrm Soil F/X 
4. 1. 2. 3.4.5 








2. 3. 4,5 








nn;ri.ii QiM FX 

V, 1 . 2. 3. 4. 5 








Bbcfc War 
1.2.3.4.5 








HDTV .' FX 
1.2.3,4, 5.6 








iSSfs 








NndnFX 
1,2,3,4 L 5.6 








































COLOR FILTERS 

COLOR GRAD FILTERS 

Red 1,2, 3, 4,5 








Red 1, 2 r 3,4\5 








Groan 1,2, 3. 4, 5 








&Wi 1.2. 3.4,5 








Bluel. 2, 3, 4,5 








fikie 1,2,3,4.5 








iV 1.3, 31, 4. 5 








Yellow 1„ 2. 3, 4,5 








Cyan 1, 2, 3, 4, S 








Cyan 1,2, 3,4.5 








Magenta 
1,2,3,4.5 








Ma&erUa 
1.2.3.4.5 








CflMl 14. K. W. 1. 
2.3.4.5 








Cuiiil 1*. JV. 1. 

2.3 








AlHtajt SuuUu 
1.2.3 








WD3 .ND6. N» 
So* EdQ* 








ChMtHatcl.2. 3 








ND3. ND5. ND9 
Hard Edge 








Cmnbunrr 1,2,3 








ChcCoMl t.g; 3 








Glap*1.3.3 








1.3.3.4. 5 L 








Plum 1,2. 3 








Ci .ii- i-.i iv 1,2,3 








SIrw 1,1.3 








&ppn 1,2.3 
















Pwfc 1.3. 3. 4.5 








T.tnrj -v 1. 2, 3 








- . i. 1, 2,3 








Tropic Btae 1,2, 3 








Stinsrt 1. 2, 3 








Pink 1.2, 3,4,5 








Sh V r-L. i ,2,3 








Cod Blue 
1,2, 3 r 4, 5 








Straw 1,2, 3 
















Tangerins 1,2,3 
















Tobacco 1,2,3 
















Trope Blue l, 2, 3 
















Twlllflhll.2.3 
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FILTERS CHECKLIST - Page 3 

Production Title 






40.5 


4k 

>3B 

4 
X 
4 

4 

X 
5.65 

G.S 
X 

6.6 



40.5 

4B 

4 

13B 

4 
X 
4 

4 

x 
565 

6.6 
K 

6.6 

SCHNEIDER 

COLOR CONVERSION FILTERS 1 1 DIFFUSION FILTERS 

21- SVA 45N6. 
















_ 








Warm Clinic 5fifl 
'A, W, 14. 1.2 








NEUTRAL DENSfTY FILTERS 

ii ick Fru-al 
K. K,!*, 1.2 








ND3. MDfi, ND9 








Warm Bb£k Frnsl 
■ ; 








/V:-.:.i|.:i-.^ 
NCa. NDB. 1409 








Whilti Frnsl 14. M. 
ft, 1.2 








ND3. IVDS, ND9 








WirmWhrl^ Firtr.l 
























POLARIZING FILTERS 

PROTECTIONS FILTERS 
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FILTERS CHECKLIST - Page 4 

Production Title 


+0l5 


4H 

136 

4 
4 

4 

5.65 

G.5 
X 



40.5 

46 

4 


4 
4 

4 

5.65 

6,6 
X 

6,6 

HARRISON & HARRISON FILTERS 

FILTERS FOR BLACK & WHITE 

85. SSNl, MM6. 
S5NB 



I I I I 

■■■U J mm. NDB 














Pofcanzw 
















DiIFutiion 
X P 1 h 2, 3,0 








■ Tl Green 








Black Da! Texlufa 
: . l' J ■! -j 
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Figure C.2 [continued) 


374 THE CAMERA ASSISTANT'S MANUAL 

with the DP to prepare the listing of camera equipment that will be 
needed for the shoot. Figure C.3 is the Expendables Inventory & 
Checklist, which will ensure that you have all the expendables needed 
to complete the job. You may use this form to place your initial order 
for expendables as well as to keep track of your expendables inventory 
during the course of the production. 

Figure C.4 is a Film Camera Prep Checklist that will be helpful 
during the preproduction camera prep that is performed at the cam- 
era rental house. This list will help you to be sure that you have all 
the necessary equipment and that it functions properly. It is very 
important to leave the camera prep knowing that you have everything 
you need and that it all works properly. Figures C.5, C.6, and C.7 are 
equipment forms that you may need in the day-to-day performance of 
your job. Figure C.5 is the Equipment Received Log that allows you 
to keep a record of all equipment received during the course of the 
production. You will soon learn that you often will need additional 
equipment as shooting progresses. You may need an additional cam- 
era for one or more days of shooting, and you can use this form to 
keep track of the new equipment received for the days. 

Figure C.6, the Returned Equipment Log, allows you to keep a 
record of all equipment returned to the rental house during the course 
of the production. Often when you have an additional camera, it may 
only be needed for one or two days of shooting. When you are finished 
with the additional camera and all related equipment, you should 
return them to the rental house so that the production company does 
not incur any additional rental fees. When you return the equipment, 
list each piece on the equipment returned log. 

Figure C.7 is the Missing or Damaged Equipment Log that allows 
you to keep a record of all equipment lost or damaged during the 
course of the production. Let's hope you don't have any lost or dam- 
aged equipment during any of your productions. 

Figures C.8 through C.21 are additional forms that I have created 
for use by the camera department. Most of these are based on industry 
standard forms that I have used, and they have been created using the 
best information from these forms and then modifying or adding to 
them. I have specially created other forms that I have used successfully 
for many years. These include a Film Camera Report, Video Camera 
Report, a Daily Film Inventory Form, a camera department log sheet, a 
weekly time sheet, an invoice that can be used when providing services 
as an independent contractor, an example of a simple deal memo, and 
an equipment rental agreement, just to name a few. The first form is a 
job information form (Figure C.8). I found that whenever I received a 
telephone call regarding work, I usually scribbled down the information 
on a piece of scrap paper. I created this form so that when I get a job 
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EXPENDABLES INVENTORY & CHECKLIST 


Production Title 



1" CAMERA TAPE- CLOTH 


1" PAPER TAPE 


White 


White 


Black 


Black 

Red 

Reel 


Yellow 


Yellow 


Blue 


Green 


Grey 


Orange 


Green 


Light Blue 


Teal 


Purple 


Burgundy 


Fluorescent Pink 


Dark Blue 


Fluorescent Green 


Purple 


Fluorescent Orange 


Fluorescent Pink 


Fluorescent Yellow 


Fluorescent Green 




Fluorescent Orange 




Fluorescent Yellow 






, 

Vi" PAPER TAPE 




White 




Black 


Va camera tape- cloth 


Red 


White 


Yellow 


Black 


Blue 


Red 


Green 


Yellow 


Orange 


Grey 


Dark Blue 


Dark Blue 


Fluorescent Orange 




Fluorescent Pink 


%" CAMERA TAPE - CLOTH 


Yellow Measure Tape 


White 




Black 




Red 






2 PAPER TAPE 


2 GAFFER TAPE- CLOTH 


White 


White 


Black 


Black 


Red 


Gray 


Yellow 


Red 


Blue 


Yellow 


Green 


Bright Blue 




Dark Blue 


Fluorescent Oranqe 


Green 




Brown 




Fluorescent Oranqe 




Fluorescent Yellow 


MISCELLANEOUS TAPE 


Fluorescent Pink 


"Warning Exposed Film" - 1" Tape 


Fluorescent Green 


"Do Not X-Ray" - 1" Tape 




Magazine A Film Can - 2" White Cloth Tape 


CHART TAPE 


Magazine A Film Can - 2" Yellow Cloth Tape 


%" Chart Tape □ White □ Yellow 


Magazine A Film Can - 2" Slue Cloth Tape 


Vv" Chart Tape □ White □ Yellow 


Transfer Tape (Snot Tape) 


Va" Chart Tape □ White □ Yellow 
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Figure C.3 Expendables inventory and checklist. 
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EXPENDABLES INVENTORY & CHECKLIST - Page 2 
Production Title 



MARKERS - PERMANENT 


GREASE PENCILS, CHINA MARKERS, CHALK 


Fine- Point Sharpies - Black 


Stabile Grease Pencil - White 


Fine- Point Sharpies - Red 


Stabilo Grease Pencil - Red 


Fine- Point Sharpies - Blue 


Stabile Grease Pencil - Yellow 


Fine- Point Sharpies - Silver 


Stabilo Grease Pencil - Slack 




Stabile Grease Pencil - Blue 




Stabile Grease Pencil - Green 


1 

Extra Fine-Point Sharpies - Black 


Stabilo Grease Pencil - Orange 


Extra Fine-Point Sharpies - Red 




Extra Fine-Point Sharpies Blue 


Dixon Peel-Off China Markers - White 




Dixon Peel-Off China Markers - Yellow 




Dixnn Peel-Off China Markers - Red 


Double Tip Sharpies - Black 


Dixon Peel-Off China Markers Black 


Double Tip Sharpies - Red 


Dixon Peel-Off China Markers - Green 


Double Tip Sharpies - Blue 


Dixnn Peel-Off China Markers Blue 






1 

Mini Sharpie - Black 


, 

Chalk -White 


Mini Sharpie - Red 


Chalk- Colors 


Mini Sharpie - Blue 


Chalk Holder 






Retractable Sharpie - Black 


STICK-ON LETTERS 


Retractable Sharpie - Red 


W Stick-on Letters & Numbers - Black 


Retractable Sharpie - Blue 


V," Stick -on Letters & Numbers - Red 




V," Stick-on Letters & Numbers - Blue 


Super Sharpie - Black 




Super Sharpie - Red 


'A" Stick-on Letters & Numbers - Black 


Super Sharpie - Blue 


'A" Stick -on Letters & Numbers - Red 




'A" Stick-on Letters & Numbers - Blue 


MARKERS - ERASABLE 





Staedtler Marking Pen - Black 


t" Stick-on Letters & Numbers - Black 


Staedtler Marking Pen - Red 


1" Stick-on Letters & Numbers - Red 


Staedtler Marking Pen - Blue 


1" Stick-on Letters & Numbers - Blue 


Staedtler Marking Pen - Green 






P-TOUCH LABEL TAPE 


Vis-A-Vis Felt Marker - Black 


Vt Black on White 


Vis-A-Vis Felt Marker - Red 


W Black on Clear 


Vis-A-Vis Felt Marker - Blue 


W Black on Yellow 


Vis-A-Vis Felt Marker - Green 


'A" Red on White 






Kleen Slate Erasable Slate Marker - Black 


Yt" Black on White 


Kleen Slate Erasable Slate Marker - Blue 


54" Black on Clear 


Kleen Slate Erasable Slate Marker - Red 


y*" Black on Yellow 




y. Blue on While 


F*|:;i 2 Erasable Slate MarkeT - Black 




Expo 2 Erasable Slate Marker - Blue 


1" Black on White 


Expo 2 Erasable Slate Marker - Red 


1" Black on Clear 




1 " Red on White 


Marks-A-Lot Erasable Slate Marker - Black 




K-'aits h ■ ol =i«s«i>l« 3 Ml,. l.' ; jiM:r Blue 




Marks-A-Lot Erasable Slate Marker - Red 
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Figure C.3 [continued) 
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EXPENDABLES INVENTORY & CHECKLIST - Page 3 

Production Title 


LENS/FILTER CLEANING SUPPLIES 


CANNED AIR 


Rosco Lens Tissue 


Dust-Off 


Rosco Lens Fluid 


Dust-Off Nozzle 


Pancro Lens Fluid 


Dust-Off Plus 


Ullra Clarity Lens Cleaner 


Dust-Off Plus Nozzle 


Regular Mikros Cloth 




Jumbo Mikros Cloth 


EYEPIECE COVERS 


Small Kimwipes 


Chamois Eyepiece Covers - Large 


Large Kimwipes 


Chamois Eyepiece Covers - Small 






WRATTEN GELS 




Kodak Wratten Gel - 85 


CABLE TIES, RIP-TIES, VELCRO 


Kodak Wratten Gel - 85 N3 


Plastic Cable Ties □ 3 '//' □ 5 W □ 7 54" 


Kodak Wratten Gel - 85 N6 


Plastic Cable Ties □ 11" □ 14" 


Kodak Watten Gel - 85 N9 


Rip Tie Velcro Cable Wrap □ 6" □ 9" 


Kodak Wratten Gel- 81 EF 


Rip Tie Velcro Cable Wrap □ 14" 


Kodak Wratten Gel -80 A 


Bongo Tie Cable Ties 


Kodak Wratten Gel- 82 B 


Velcro □ 1" D2" □ 4" 


Kodak Wratten Gel- 85 B 




Kodak Watten Gel - ND 3 


BATTERIES 


Kodak Watten Gel - ND 6 


AAA Alkaline 


Kodak Watten Gel - ND 9 


AA Alkaline 




C Alkaline 


GRAY CARDS, COLOR CHARTS, SLATES 


D Alkaline 


Kodak Gray Card Plus 


9-Volt Alkaline 


Gray Card 


PX-28L 


Macbeth Color Checker 


DL-123 


Framing Chart 


CR-2 


Focus Chart 




Insert Slate 




Sync Slate 


CLEANING SUPPLIES, LUBRICANTS 




Paper Towels 


OFFICE SUPPLIES 


Box of Rags 


Medium Point Ballpoint Pens - Black 


409 Spray Cleaner 


Medium Point Ballpoint Pens - Blue 


Simple Green Spray Cleaner 


Fine Point Ballpoint Pens - Black 


Denatured Alcohol 


Fine Point Ballpoint Pens - Blue 


Goo Gone 


High lighter - Yellow 


Goof Off 


Highlighter - Pink 


Lighter Fluid 


Highlighter - Blue 


WD-40 or Silicone Spray 


Highlighter - Green 


Pledge Furniture Polish 


Lined Legal Pad - 8 1 /i"x11" 


Sanford Expo 2 Slate Cleaner 




Sanford Expo Towlettes 


MISCELLANEOUS 




Oranqewood Sticks 


ALTOIDS MINTS 


Camera Wedges 


Peppermint 


Powder Puffs for Slate 


Cinnamon 


6" Cotton Swabs 


Wintergreen 


Foam-Tip Swabs 


Spearmint 


Mag Lite Replacement Bulbs 




Large Plastic Trash Bags 




Small Plastic Storage Baqs 




Medium Plastic Storage Baqs 
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Figure C.3 [continued) 
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EXPENDABLES INVENTORY & CHECKLIST - Page 4 

Production Title 


FORMS 


CANS. BAGS, CORES 


Box Rental 


100' Daylight Spools & Boxes 


Camera Equipment Checklist 


200' Daylight Spools & Boxes 


Camera Prep Checklist 


400' Daylight Spools & Cans 


Camera Department Contact List 




Camera Department Log Sheet 


200' Film Cans 


Camera De:;ar'mei! ~ime Sheer 


400' Film Cans 


Daily Film Inventory 


800' Film Cans 


Damaged Equipment Log 


100C Film Cans 


Deal Memo 


1200' Film Cans 


Equ . nenl =(ece vsd Log 




Expendables Inventory & Checklist 




Film Camera Reports 


200 Black Bags 


Filter Checklist 


400' Black Bags 


Film Developing Purchase Order 


800' Black Bags 


Film Stock Request 


1000' Black Baqs 


Job Information Form 


1200 1 Black Baqs 


Personal Time Sheet and Invoice 




Rawstock Inventory 




Returned Equipment Log 




Short End inventory 


2 ' F ■- Ceres 


Video Camera Report 


3' = - Ceres 


Video Tape Request 










OTHER 


1-9 Employment Eliqibility 












LABELS 




Develop Normal 




Do Not X-Ray 




rt'.'.r: Ca~ 




One Light Workprint 




Prep for Video Transfer 




Recan 




Short End 
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Figure C.3 [continued) 
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F 

ILM CAMERA PREP CHECKLIST 

Production Title 


Camera Rental Company 



SPREADER 

□ 

Runners slide smoothly arid lock in all positions. 

□ 

Tripod points fit into spreader receptacles. 

□ 

TRIPODS- BABY & STANDARD 

□ 

Legs slide smoothly and look in all positions. 

□ 

Top casting accommodates Ihe head base (flat or bowl). 

□ 

Wooden legs are free from cracks and splinters. 

□ 

HIGH HAT OR LOW HAT 

□ 

Mounled on smooth flat piec 

e of wood or other suitable material. 

□ 

Top casting accommodates Ihe head base (flat or bowl). 

□ 

FLUID HEAD 

□ 

Base fits top casting of tripod and locks securely (Mitchell flat base or howl shape). 

□ 

Camera lock down screw fits into camera body, adapter plate or sliding base plate. 

□ 

Pan and lilt movement is smooth at all tension settings. 

□ 

Tension adjustments for pan or tilt engage and do not slip. 

□ 

Pan and lift locks securely at all settings 

□ 

Eyepiece leveler attaches to 

head securely. 

□ 

Head contains a mounting bracket for the front box. 

□ 

□ 

DUTCH HEAD 

□ 

Easily mourned to main fluid head. 

□ 

Tilt movement is smooth at all tension settings. 

□ 

Tension adjustments for tilt engage securely and do not slip. 

□ 

Tilt locks securely at all settings. 

□ 

□ 

GEAR HEAD 

□ 

Base fits tripod top casting and locks securely. (All gear heads should have a Mitchell flat base). 

□ 

Camera lock down screw fits into camera body, adaptei plate or sliding base plate. 

□ 

Pan and lift movement is smooth at all speed settings. Pan and till locks securely at all settings. 

□ 

Geais shift smoothly. 


□ 

Till plate operates smoothly and locks securely in all positions. 
(Only on year treads with built in tilt plate.) 

□ 

Eyepiece leveler allaches to head securely 

□ 

Head contains a mounting bracket for the front box. 

□ 

□ 

SLIDING BASEPLATE 

□ 

Mounts securely onlo head and adapter plate mounts securely onto camera. 

□ 

Slides smoothly and locks in all positions. 

□ 

□ 

CPC 
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Figure C.4 Film camera prep checklist. 
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FILM CAMERA PREP CHECKLIST - Page 2 

Production Title 


Camera Rental Company 



CAMERA BODY 

□ 

Fits securely on head or adapter plate. 

□ 

Interior and exterior is clean and free of dirt and dust. Interior is free of emulsion buildup and film chips. 

□ 

Aperture plate, pressure plate and gale areas are clean and free of any burrs 

□ 

Pressure plate is easily removable. 

□ 

Lens port opening is clean. 


□ 

Mirror is clean and free Frorr 

scratches. (Do not clean mirror yourself) 

□ 

Magazine port opening is clean. 

□ 

On certain cameras, especially Panavision. electrical contacls in the magazine port opening are clean. 

□ 

Foolage counter and tachometer function properly. 

□ 

On-off swjtch functions properly. 


The movement of the shulte 

r. pull-down claw, and registration pin is synchronized. 


The mirror shutter stops in I 

le viewing position when the camera is switched off. 

□ 

Pitch control functions property to quiet camera. 

□ 

The variable speed switch fund ions properly. 

□ 

Ground glass is clean and is marked for the correct aspect ratio. 

□ 

Variable shutter operates smoothly through its entire range of openings. 

□ 

Doors close lightly and latches lock securely to protect from light leaks. 

□ 

Contrast viewing ftlteron eyepiece functions properly. 

□ 

Behind the tens filler slot is clear and free of any obstruction. 

□ 

Illuminated ground glass markings function properly and are adjustable in intensity. 
(If ground glass is removed, be sure to re-insert it properly.) 

□ 

Rain covers are available and fit property for all lens and magazine configurations. 

□ 

□ 

□ 

□ 

VIEWFINDER 

□ 

Long and short eyepieces mount property and focus easily to the eye. 

□ 

Eyepiece heater and magazine heater functions properly. 

□ 

Eyepiece magnifier functions property. 

□ 

Diopter adjustment functions properly. 

□ 

Contrasl viewing filters work correctly. 

□ 

□ 

□ 

FOCUS EYEPIECE 

□ 

Set eyepiece diopter for your vision. 

□ 

With lens removed, point camera at a bright lighl source. 

□ 

While looking through eyepiece, turn Ihe diopter adjustment ring until the crosshairs or grains of Ihe 
qround qlass are sharp. 

□ 

If possible, lock the adjustment ring and mark it so that il can be returned lo your setting if it should get 
moved. 

□ 

□ 

□ 

ere 
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Figure C.4 [continued) 
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FILM CAMERA PREP CHECKLIST- Page 3 

Production Title 


Camera Rental Company 



MAGAZINES 

□ 

Fit securely on camera body. 


□ 

Doors fit properly and lock securely 


□ 

Interior is clean and free of dirt, dust and film chips. 


□ 

Footage counter functions property. 


□ 

Have different size magazin 

es for various shooting situations. 


□ 

Magazine torque motor functions to properly to take-up film. 


□ 

Magazine heater (if available) functions properly. 


□ 

Eleclrical contacts on magazine are dean and fund ion properly. 


□ 

□ 

CAMERA AND MAGAZINE BARNEYS 

□ 

Obtain proper size barneys for cameras and magazines. 


□ 

Check heated barneys to be sure that they function property. 


□ 

□ 

SCRATCH TEST MAGAZINES 

□ 

Check all magazines on all cameras. 


□ 

Load a dummy load (approximately 20-30 feel) inlo each magazine. 


□ 

Place magazine on camera and thread f Im in camera. 


□ 

Run approximately 10-20 feet of film through the magazine. 


□ 

Remove film from take-up side and examine under bright light for any scratches. Check emulsion side 
and base side for scratches 

n 

When using high speed or variable speed cameras check magazines at various speeds. 


□ 

□ 

□ 

LENSES 

□ 

Contains I he proper mount for the camera being used. 


□ 

Lens seats properly in camera body. 


□ 

Mirror shutter does not slrike rear element of lens when spinning. 


□ 

Front and rearglass elements are clean and free from scratches 


□ 

Front elemenl coaling is not scratched or worn away. 


□ 

Iris (t-stop) diaphragm operates smoothly. 


□ 

Focus gear threads properly. 


□ 

Focus dislance marks are accurate. 


□ 

On zoom lenses the zoom molor operates smoothly. 


□ 

Zoom lens tracks property. (See below) 


□ 

Lens shade mounts securely to each lens. 


□ 

Zoom lens holds focus throughout the zoom range. 


□ 

Matte box bellows fits securely around ail lenses. 


□ 

Obtain various size rubber donuls to insure a tight seal with matte box. 


□ 

Support rods are propersize 

for the lens being used. 


□ 

□ 
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Figure C.4 [continued) 
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FILM CAMERA PREP CHECKLIST- Page 4 

Production Title 


Camera Rental Company 



ZOOMLENS- TRACKING 

□ 

Place zoom tens on camera body. 

□ 

Look through lens and line up Ihe cross hair of the around glass on a point in your prep area. 

□ 

Lock the head so that the camera cannol dan or tilt. 

□ 

Look through lens and slowly zoom lens all Ihe way in lo lefe photo and all the way out to wide angle. 

□ 

Look to see that Lhe cross hair does not shift too noticeably from the original point A small amounl of 
shifting is acceptable. 

□ 

If Ihere is loo much shifting (up/down or left/right) have the lens checked before taking it. 

□ 

□ 

□ 

POWER ZOOM CONTROL & MOTOR 

a 

Check that zoom motor is mounted securely to lens. 

□ 

Connect zoom control and motor and check that they function properly. 

□ 

Check all power cables lo be sure that Ihey are in working order. 

□ 

□ 

□ 

ALL LENSES - CHECK FOCUS 

□ 

Mounl lens to camera. 


u 

Set aperture (t-stop) to its widest setting. 

□ 

Using your tape measure, place a focus chart at a specific distance as marked on lens. 

□ 

Look through viewlinder and focus chart to your eye. 

□ 

Check that measured distance matches the eye focused distance. 

□ 

Check each lens at various distances including closest focusing point and infinity. 

□ 

When checking a ?oom lens, set il lo its most teleriholo focal length for checking focus. 

□ 

□ 

□ 

MATTE BOX 

□ 

Mounls pfoperly and securely lo iris rods, camera body or lens 

□ 

Operates smoothly with each lens 

□ 

Does not vignette with wide angle lenses. 

□ 

Contains lhe proper adapter rings and rubber donut or bellows for each lens. 

□ 

Filler trays are the correct size and slide in and out smoolhly. 

□ 

Rotating filter rings operate smoolhly and lock securely in position. 

□ 

Geared filter trays operate smoothly. 

□ 

Swing away malte box operates smoothly. 

□ 

Eyebrow or shade mounls securely and can be adjusted easily. 

□ 

Hard mattes mount securely and are the correct size for each lens. 

□ 

□ 

□ 

□ 

□ 

□ 
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Figure C.4 [continued) 
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FILM CAMERA PREP CHECKLIST - Page 5 

Production Title 

Camera Rental Company 

FOLLOW FOCUS MECHANISM 

□ Check that follow locus mounts securely to iris rods or camera body. 

□ Engage follow focus gear lo lens gear. 

□ Check that iL operates smoothly with each lens. 

□ Have correct focusing gears for zooms and primes. 

□ 

□ 

FOLLOW FOCUS ACCESSORIES 

PI Check all accessories to be sure that they lit and operate smoothly - focus whip, speed crank, right 
u hand extension, marking disks, etc. 

□ 

□ 


FILTERS 

□ All fillers are correct size for matte box and lens shades being used, 

□ All filters are clean and free from scratches. 

□ Rotating polarizer operates smoothly. 

□ Filter set contains an optical flat. 

□ When using more than one camera, have enough filters for all cameras, 

□ Check graduated filters for hard or soft edge, 

□ 

□ 

OBIE LIGHT OR EYE LIGHT 

□ Mounts securely to camera and operales correctly al each sell ing. 

□ Spare bulb is included wilh light, 


LEWS LIGHT (ASSISTANT'S LIGHT) 

□ Mounts securely to camera and is easily adjustable. 

□ Spare bulb and power cable is provided. 

□ 

□ 

PRECISION SPEED CONTROL 

□ Mounts easily to camera and operates correctly for both high speed and slow motion, 

□ Spare pow er cable is provided, 

□ 

□ 

HMI SPEED CONTROL 

□ Mounts easily to camera and operates correctly for both high speed and slow motion, 

□ Spare power cable is provided. 

□ 

□ 

□ 

□ 

□ 


Figure C.4 [continued) 
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FILM CAMERA PREP CHECKLIST - Page 6 


Production Title 


Camera Rental Company 



SYNC BOX 

□ 

Connect sync box and lest to be sure that you can sync to computer screen or video monitor if 
necessary. 

□ 

Camera must have an ad jus 

table shutter in orderto propedy use the sync box 

□ 

□ 

VIDEO TAP & MONITOR 

□ 

Connect video tap and monitor to be sure thai you have proper image on screen. 

□ 

Obtain extra cables and connectors. 

□ 

Be sure that monitor can be powered from AC as well as battery power. 

□ 

Check On-8oard Video Monitor if one is being used. Be sure thai it mounts securely to the camera. 

□ 

□ 

HAND HELD ACCESSORIES 

□ 

Obtain proper accessories and magazines if shooting any hand held shots - left and right hand ghps, 
shoulder pad. light weight matte box, mini follow focus, on board or belt batteries, small magazines. 

□ 

MounE all accessories and check for proper fit and comfort of operator. 

□ 

Check hand grip with on/off switch to be sure that it functions properly. 

□ 

□ 

REMOTE START SWITCH 

□ 

Connect to camera and be sure that it functions properly. 

□ 

Obtain extension cable for switch if necessary. 

□ 

□ 

BATTERIES & CABLES 

□ 

Have enough batleries for all cameras and accessories. 

□ 

Check all cables forany frayed or loose wires. 

□ 

Check that there are no loose pins in the plugs or connectors. 

□ 

Check that all C3bles conned property to camera body and batteries 

□ 

Obtain extra batteries if shooting in cold weather or when doing high speed work. 

□ 

Obtain proper charges for all batteries being used. 

□ 

Obtain extra power cables - 

each camera should have at least two power cables. 


ADDITIONAL ITEMS 

□ 

□ 

□ 

U 

□ 

□ 

□ 

□ 

□ 

□ 

CPC 




Figure C.4 [continued) 


EQUIPMENT RECEIVED LOG 


Page* 


DATE 
RECEIVED 


DESCRIPTION 
(ITEM NAME & SERIAL NUMBER) 


RENTAL COMPANY 


NOTES 


Figure C.5 Equipment received log. 


■ DEI 


RETURNED EQUIPMENT LOG 

Page* | of | 

Production Title 


DATE 
RETURNED 

DESCRIPTION 
(ITEM NAME & SERIAL NUMBER) 

RENTAL COMPANY NAME 

NOTES 
















































































REL ©DEE 


Figure C.6 Returned equipment log. 


MISSING OR DAMAGED EQUIPMENT LOG 


Page# 


DATE 
MISSING OR 
DAMAGED 

DESCRIPTION 
(ITEM NAME & SERIAL NUMBER) 

RENTAL COMPANY NAME 

NOTES 
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Figure C.7 Missing or damaged equipment log. 
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JOB INFORMATION 


Date: 


Prod. Title: 


Prod. #: 


Format 


□ Film rjlSmm □ 35 mm | □ Video □ SD □ HP 


Prod. Company: 


Address: 


City: 


Slate: 


Zip: 


Phone: 


Fax: 


E-mail: 


Contact Person: 


Title: 


Shooting Date(s): 


Position: □ DP □ Operator Ql^AC □ 2"" AC □ Loader □ D.l.T. 

□ Other 


□ Union □ Non-union Rate: 


□ Daily -a Honrs □ Daily - 1 0 Hours 


□ Daily- 12 Hours □ Weekly Other 


□ Invoice 


□ Time Card Box or Kit Rental □ Y □ N Amount: 


Additional Information: 


□ Local 


□ Distant Tra ve I Dates ( I f ap pi i ca ble) 


Per Diem 


Director of Photography: 


Phone: 


Fox 


E-mail: 


Camera Rental Company: 


Address: 


City: 


Siale: Zip: 


Phone: 


Fax: 


E-mail: 


Contact Person: 


Title: 


Camera {See Equipment Checklist) 


Prep Datefs) 


Laboratory: 


Address: 


City: 


State: Zip: 


Phone: 


Fax: 


E-mail: 


Contact Person: 


Title: 


Additional Information: 


JIF 


©DEE 


Figure C.8 Job information form. 
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call, I can fill in all of the pertinent information regarding the job, and it 
also helps me to remember to ask the right questions regarding the job. 

Chapter 3 contains three different types of industry standard 
camera reports. Figure C.9 shows a Film Camera Report that could be 
used any time you are shooting film, no matter what laboratory you 
are working with. It contains all of the pertinent information, as well 
as a space to write in the name of the lab that will be processing the 
film. While most labs provide copies of their camera reports, there 
may be instances when you don't have time to get them or you simply 
run out of the lab reports. This custom camera report will serve the 
purpose until you can obtain additional reports from the lab. The com- 
panion web site for this book contains a full-page version of the Film 
Camera Report along with a smaller version with two camera reports 
on a single 8V2" X 11-in. sheet of paper. You may want to print these 
out and have them printed on three-part or four-part carbonless paper 
for use on your individual productions. 

Figure C.10 shows a film developing purchase order. Many labs 
and production companies require the use of a purchase order when 
submitting rolls of film for developing. If the lab or production com- 
pany doesn't have its own purchase order form, you may use this one 
when submitting film. Unlike a standard purchase order form, this 
form is specifically designed for use when submitting film for process- 
ing. Figure C.ll is a special camera report designed specifically for 
shooting SD or HD video. It contains specific spaces to record the 
timecode from the camera along with much of the same information 
that is recorded on a Film Camera Report. As with the Film Camera 
Report, the companion web site for this book also contains a full-page 
version of the Video Camera Report along with a smaller version that 
contains two camera reports on a single QV/'XIl" sheet of paper. These 
may also be printed out on three-part or four-part carbonless paper for 
use on your individual productions. 

The Daily Film Inventory forms shown in Figures C.12 and C.13 
are used to keep a daily record of film stock used for each roll shot 
during the day. I have included two different versions so that you 
can choose the one that is better suited to your production. There 
are many styles of the film inventory form that I have seen over the 
years, so you may come across one that is different from these two. 
Use whatever one works best for you or make up your own. As with 
the film and video camera reports, the companion web site for this 
book also contains a full-page version of the Daily Film Inventory 
forms along with a smaller version that contains two forms on a single 
8V2" Xll" sheet of paper. These may also be printed out on three-part 
or four-part carbonless paper for use on your individual productions. 
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FILM CAMERA REPORT 


Laboratory: 


Page# 


Prod. Co.: 


Prod. Title: 


Director: 


D.P.: 


1 AC: 


2™ AC: 


Date: 


Prod. #: 


Camera: 


Mag #: 


Roll*: 


Footage: 


Film Type: 


Emulsion #: 


SCENE 


TAKE 


DIAL 


FEET 


LENS 


F-STOP 


REMARKS 


16l 


□ super 16 mm | □ 35 mm | □ Color | □ B & W 


Good 


Prep for Video 
Special Developing 
Other 


□ One Light Print 

□ Time to Gray Card 

□ Time to These Lights 


□ Best Light Print 
I I Timed Workprint 


No Good 
Waste 


SE 
Total 


FCR 


5: DEE 


Figure C.9 Film camera report. 
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CAMERA DEPARTMENT 
FILM DEVELOPING PURCHASE ORDER 


PURCHASE ORDER # 


Laboratory: 


Date: 


Address: 


City: 


Zip: 


Phone: 


Fax: 


Prod. Tille: 


Prod. No. 


Prod. Co. 


Contact Name: 


Address: 


City: 


State: 


Zip: 


Prione: 


Fax: 


Film Type and Format □ 16 mm □ Super 16 mm □ 35 mm □ Super 35mm □ Color □ B & W 


Number of 400-tt Rolls/Cans: 

Footage : 


Roll Numbers: 

Number of 1000-ft Rolls/Cans: 

Footage: 



Number of Other Rolls/Cans: 

Footage: 



Total Number of Rolls/Cans: 

Total Footage: 




] Process Normal 

□ One Light Print 

I] Best Light Print 

^] Prep (or Video Transfer 

^ Time to Gray Scale 

Zi Timed Work Print 

□ Special Processing 

^ Time to These Lights 


□ Print All 

^ Print Circle Takes Only 


□ othi 



U MINI DV 

□ DtfC-PRO 

HI DV-CAM 

□ HD CAM 

□ beta 

TRANSFER TO 

□ DIGI BETA 


□ HI 8 

□ DIGITAL 


"3 VHS 

□ S-VHS 

^ VHS-C 

0 S-VHS^C 



□ OTHER 


Special Instructions: 




n Vault Original □ Return Original with Order 

□ Other 


Signature Date 

DPO ■ PLC 


Figure C.10 Film developing purchase order. 
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VIDEO CAMERA REPORT 


Prod. Co.: 


Page# 


of 


Prod. Title: 


Prod #: 


Director: 


D.P.: 


f AC: 


2™ AC: 


D.I.T.: 


Camera: 


Dale: 


Tape #: 


Tape Format: DMINIDV 


□ DVC-PRO □ DV-CAM 


□ HP CAM 


□ DIGI BETA □ BETA 


□ V/HS 


□ VHS-C 


□ S-VHS 


□ S-VHS-C 


□ 8MM 


□ HIS 


□ DIGITAL 8MM 


□ other 


SCENE 

TAKE 

TIME CODE 

LENS 

F-STOP 

REMARKS 

H 

M 

s 

F 





























































































































































































COMMENTS: 


VCR 


Figure C.ll Video camera report. 
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DAILY FILM INVENTORY Page* 

of 

Prod. Co.: Day #: Date: 


Prod. Title: Prod. #: 

Laboratory: 


Film Type: 


LOADED 

ROLL it 

GOOD 

NG 

WASTE 

TOTAL 

SE 

FILM ON HAND 








Previous 









Today [+} 









Today H 









Total 

















400' Rolls 









1000 Rolls 









Short Ends 









Other 










TOTALS 

GOOD 

NG 

WASTE 

TOTAL 

Comments: 

Today 






Previous (+) 






Tolal to Date 






Film Type' 


LOADED 

ROLL # 

GOOD 

NG 

WASTE 

TOTAL 

SE 

FILM ON HAND 








Previous 









Today (+) 









Today (-) 









Total 

















400' Rolls 









1000' Rolls 









Short Ends 









Other 










TOTALS 

GOOD 

NG 

WASTE 

TOTAL 

Comments: 

Today 






Previous (+) 






Total to Date 










TOTAL FILM USE 

GOOD 


NG 


WA 

STE 


TOTAL 

TOTAL FILM ON HAND 

Today 





Previous 


Previous (+) 





Today (+) 


Total to Date 





Today (-) 



fotsl 


CFI-i DEE 


Figure C.12 Daily film inventory form #1. 
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DAILY FILM INVENTORY Page # 

of 

Prod. Co.: Day#: Dale: 


Prod. Title: Prod. # 

Laboratory: 








FILM TYPE 

ROLL# 

LOADED 

GOOD 

NO GOOD 

WASTE 

TOTAL 

SE 

































































































































































TOTA 

LS 

LOAOED 

GOOD 

NO 

GOOD 

WASTE 

TOTAL 

SE 

Today 







Previous (+} 







Total to Date 







Flint on Hand Film 
1 Type 






TOTALS 

Previous Balance 







(+} Received Today 







(-) Used Today 







Total To Dale 







I.1H-; S'DEE 


Figure C.13 Daily film inventory form #2. 
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Figure C.14, the Short End Inventory form, was designed to 
allow me to better keep track of short ends created and used during 
the course of a production. Figure C.15 allows you to keep track of all 
raw stock on hand for every size roll of film, including short ends. I 
realize that the Daily Film Inventory and Short End Inventory forms 
each indicate how much raw stock is on hand, but they are not spe- 
cific enough. The Raw Stock Inventory form breaks down available 
stock more precisely into each size roll. The Production Manager or 
even the Director of Photography often want a precise count of how 
much film and what size rolls are available for each film stock. 

Figure C.16, the Camera Department Log Sheet, can be used by the 
camera department to keep track of specific information for each shot 
or only for particular shots. This form contains much more information 
than is included on the camera report and is useful if it becomes nec- 
essary to reshoot a scene after principal photography is completed. 
It can also be helpful when shooting coverage or reverse angles of a 
scene later in the day or even later in the production schedule. Having 
all of the information regarding lens focal length, distance to subject, 
filters, etc. will make it easier to match a shot later on in production. 
As indicated in Chapter 3, there is a small pocket-size book called The 
Camera Log that many Camera Assistants use on set. This form con- 
tains much of the same information that is in that book. 

Figure C.17 is a film stock request form. During the course of pro- 
duction you will need to request additional film from the production 
office. This form makes it easier to request the correct roll sizes and 
type of film for the production. Figure C.18 is a videotape request form 
for those productions shooting on video. It is used much the same as 
the Film Stock Request form. 

As mentioned in Chapter 3, the 2nd AC and sometimes the 
Loader is often responsible for keeping track of hours worked by each 
member of the camera department. Figure C.19 is a Weekly Time Sheet 
that allows the Camera Assistant to write in the hours for all key mem- 
bers of the department along with any day players who may come on 
the production. Figure C.20 is a combination individual time sheet and 
invoice. It can be used to keep track of hours worked and also may be 
submitted at the conclusion of production for payment when working 
as an independent contractor. Because of the nature of the film busi- 
ness, you will often be asked to work as an independent contractor. 
This means that you will most likely not fill out a time card or time 
sheet, but rather submit an invoice for your services. In addition, you 
may be asked to fill out a deal memo before the production. The deal 
memo is a contract between you and the production company. It will 
detail the terms of your employment for the duration of the produc- 
tion and is to be signed by you and a representative of the production 
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SHORT END INVENTORY 

Page # of 

Prod. Co.: 


Prod. Title: Prod. #: 

SHORT ENDS CREATED DURING PRODUCTION 

HA TP 

CREATED 

nnvl 
STOCK 

AMOUNT 

Un 1 C 

USED 

USED 

HlVIUUiy | 

REMAINING 







































































































































































































SE DEE 


Figure C.14 Short end inventory form. 
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SHORT END INVENTORY 

Page # of 

Prod. Co.: 


Prod. Title: Prod.#: 

SHORT ENDS PURCHASED FROM OUTSIDE SOURCE(S) 

DATE 
DM riw 

FILM 
eTnrK 

O 1 

AMOUNT 
INDICATED 
ON CAN 

DATE 
i i9Fn 

AMOUNT 

U 5LU 

AMOUNT 
r\ vi m i i 

ACTUAL 
AMOUNT 

Kjr onuri i 

END 


























































































































































































































SE ©DEE 


Figure C.14 [continued) 
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RAW STOCK INVENTORY Page # 

of 

Prod. Co.: Day#: Dale: 


Prod. Title: ProrJ.#: 

Film Stock 




100 1 

200 1 

400 1 

BOO 1 

10O0 1 

1200 1 

SHORT 
ENDS 

Previous 








Today (+) 








Today {-) 








To Date 









Total on Hand to Date 


Film Stock 





100' 

200' 

400' 

800' 

1000- 

120O- 

SHORT 
ENDS 

Previous 








Today {+) 








Today {-) 








To Date 











Total on Hand to Date 


Film Stock 






1W 

200 1 

400 1 

eoo 1 

1000 1 

1200 1 

SHORT 
ENDS 

Previous 








Today {+) 








Today {-) 








To Date 








Total on Hand to Date 







1W 

200 1 

400 1 

800' 

1000' 

1200 1 

SHORT 
ENDS 

Previous 








Today {+) 








Today (-) 








To Date 










Total on Hand to Date 








100' 

200' 

400 1 

aoo 1 

1000 1 

120O 1 

SHORT 
ENDS 

Previous 








Today {+) 








Today (-) 








To Date 








Total on Hand to Date | 

RSI ■ DEE 


Figure C.15 Raw stock inventory form. 


CAMERA DEPARTMENT LOG SHEET 

Page # of 

Prod. Company Day # 

Date 

Prod. Title 

Prod. # 

SCENE 

ROLL 

SCENE DESCRIPTION 

LENS 

STOP 

FPS 

FOCUS 

FILTER 

LENS 
HEIGHT 

REMARKS 













































































































































































































CLS SI DEE 


Figure C.16 Camera department log sheet. 
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FILM STOCK REQUEST 

Date: 

Prod. Title: 





Prod.#: 


DP.: 

Requesled By: 

Position: 

□ 1 st AC 

| □ 2™ AC | □ Loader | □ 

Other I 







16 mm 


Quantity 

Film Type 

Daylight Spool 

Cote Load 



□ 100' D200 

□ 400' 


□ 400' □ eoo' 

□ 1 200' 



□ 100* D200 

□ 400' 


□ 4oo' □ eoo- 

□ 1 200' 



□ 100' 0200 

□ 400' 


□ 400' □ 800' 

□ 1 200' 



□ 100' ^200 

□ 400' 


□ 400' □ 800' 

□ 1 200' 



□ 100' ^200 

□ 400' 


□ 400' □ 800' 

□ 1 200' 



□ 100' 0 200 

□ 400' 


□ 400' □ 800' 

□ 1 200' 



□ 100' D200 

□ 400' 


□ 400' □ 800' 

□ 1 200' 



□ 100" 0200 

□ 400' 


□ 400' □ 800' 

□ 1 200' 



□ 100' 0200 

□ 400' 


□ 400' □ 800' 

□ 1 200' 



□ 100' 0 200 

□ 400' 


□ 400' □ 800' 

□ 1 200' 

NOTE: 16 mm, 200-foot Daylight Spools 

are only available for the Aaton A-Minima Camera 


35 mm 

Quantity 

Film Type 

Daylight Spool 

Core Load 



□ 100' 

□ 200' 

□ 400' 

□ 1000' 



□ 100' 

□ 200' 

□ 400' 

□ 1000' 



□ 100' 

□ 200' 

□ 400' 

□ 1000' 



□ 100' 

□ 200' 

□ 400' 

□ 1000' 



□ 100' 

□ 200' 

□ 400' 

□ 1000' 



□ 100' 

□ 200' 

□ 400' 

□ 1000' 



□ 100' 

□ 2D0' 

□ 400' 

□ 1000' 



□ 100' 

□ 200' 

□ 400' 

□ 1000' 



□ 100' 

□ 200' 

□ 400' 

□ 1000' 



□ 100' 

□ 200' 

□ 400' 

□ 1000' 

Notes: 







Date Needed: 


Signature Dale 

FSR 








Figure C.17 Film stock request form. 
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VILfDU IHrt KcWUCO 1 

Date: 

Prod. Title: Prod.#: 

DP.: 

Requested By: 

Position: 

J 1 : AC | □ 2 AC 

□ Other 

Quantity 

Length 

Format 


□ l0 Q15 D20 D30 
I |45 DSO □ 90 □ 120 
Othei 

□ DVC-PRO □ DV-CAM DHDCAM □ MINI DV 

□ DIGI BETA □ BETA SP 

□ other 

Quantity 

Length 

Format 


□ 10 D15 D20 Dso 
D60 Q90 D120 

Other 

□ DVC-PRO □ DV-CAM □ HD CAM □ MINI DV 

□ DIGI BETA □ BETA SP 

□ Olher 

Quantity 

Length 

Format 


□ 10 Ql5 □20 Cho 

□45 □ 60 □ 90 □ 120 

Ottier 

□ DVC-PRO □ DV-CAM □ HD CAM □ MINI DV 

□ DIGI BETA □ BETA SP 

□ other 

Quantity 

Length 

Format 


□ 10 Q15 Q20 Q30 
□45 Q60 Q90 □ 120 
Other 

□ DVC-PRO □ DV-CAM □ HD CAM □ MINI DV 

□ DIGI BETA □ BETA SP 

□ other 

Quantity 

Length 

Format 


□ 10 Q15 Q20 Q30 
□45 □ 60 □ 90 □ 120 

Other 

□ DVC-PRO □ DV-CAM □ HD CAM □ MINI DV 

□ DIGI BETA □ BETA SP 

□ Olher 

Quantity 

Length 

Format 


□ in Ql5 Q20 Q30 
□45 D60 090 ni2o 

Other 

□ DVC-PRO □ DV-CAM □ HD CAM □ MINI DV 

□ DIGI BETA □ BETA SP 

□ Other 

Notes: 






□ale Needed: 


Signature Date 

VTR SDEE 


Figure C.18 Videotape request form. 
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CAMERA DEPARTMENT WEEKLY TIME SHEET Pane # of 

Prod Company: 

Prod Title: Prod. #: 

Week Ending: 

D,P. Name | SS* 

DAY 

DATE 

CALL 

1 s " MEAL 

2™ MEAL 

WRAP 

1x 

1.5x 

2H 

TOTAL 


OUT 

IN 

OUT 

IN 


Sunday 












Monday 












Tuesday 












Wednesday 












Thursday 












Friday 












Saturday 














Week Total [ 




Camera Operator | Name 

SS# 

DAY 

DATE 

CALL 

1 s ' HEAL 

T J MEAL 

WRAP 

1x 

1.5X 

2X 

TOTAL 


OUT 

IN 

OUT 

IN 


Sunday 












Monday 












Tuesday 












Wednesday 












Thursday 












Friday 












Saturday 












Week Total [ 

1"AC Name | SS # 

DAY 

DATE 

CALL 

1" MEAL 

2™ MEAL 

WRAP 


1.5X 

2X 

TOTAL 


OUT 

IN 

OUT 

IN 


Sunday 












Monday 












Tuesday 












Wednesday 












Thursday 












Friday 












Saturday 












Week Total | 


1" AC Name | SS # 

DAY 

DATE 

CALL 

1 sl MEAL 

2"" MEAL 

WRAP 

IN 

1.5x 

2x 

TOTAL 


OUT 

IN 

OUT 

IN 


Sunday 












Monday 












Tuesday 












Wednesday 












Thursday 












Friday 












Saturday 












Week Total | 

CT5 SDEE 


Figure C.19 Camera department weekly time sheet. 
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CAMERA DEPARTMENT WEEKLY TIME SHEET Pa S e# of 

Prod, Company; 

Prod. Title: Prod. #; 

Week Ent 

ing: 


Name | SS tt 

DAV 

DATE 

CALL 

1 s ' MEAL 

2"" MEAL 

WRAP 

1x 

1.5x 

2x 

TOTAL 





Sunday 











Monday 












Tuesday 












Wednesday 












Thursday 












Friday 












Saturday 













Week T( 

>tal | 


Name [ SS # 


DAY 

DATE 

CALL 

1 s " MEAL 

2"" HEAL 

WRAP 

1x 

UK 

2x 

TOTAL 





Sunday 












Monday 












Tuesday 












Wednesday 












Thursday 












Friday 












Saturday 













\ 

Week Total | 


Name | SS# 


DAY 

DATE 

CALL 

1 1 ' MEAL 

2™ HEAL 

WRAP 

1x 

1.5X 

2X 

TOTAL 





Sunday 












Won (lay 












Tuesday 












Wednesday 












Thursday 












Fririay 












Saturday 












Week Total | 


Position | Name | SS tt 

DAY 

DATE 

CALL 

1 MEAL 

2 HEAL 

WRAP 

1x 

1.SX 

2X 

TOTAL 





Sunday 












Monday 












Tuesday 












Wednesday 












Thursday 












Friday 












Saturday 












1 

Week Total | 

CTS & DEE 


Figure C.19 [continued) 
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CAMERA CREW TIME SHEET AND INVOICE 

Name: 





Date: 




Address: 

City: 





State: 

Zip: 



Home Phone: 



SS# or Fed. ID# 



Cell Phone: 



Email: 






Prod. Title: 





Prod.#: 



Prod. Co.: 

Address: 

City: 





State 

Zip: 



Phone: 



Fax: 





For Services Rendered As 

□ dp 

□ Operator □ 1 : AC 

□ 2 nd AC 

□ Loader 

□ dit 

□ Other 





RATE: 

□ Weekly 

□ Hourly 

□ Daily 

Hours 


OVERTIME 

□ Yes 

□ Mo 

RATE: H\2 

x After 

Hours 

For Week E 

riding: 




DATE 

DAY 

CALL 

1 SI MEAL 

2 nd meal 

WRAP 

TOTAL 

Out 

In 

Out 

In 


Monday 









Tuesday 









Wednesday 









Thursday 









Friday 









Saturday 









Sunday 








Total Amount 


ADDITIONAL CHARGES OR SERVICES 


TOTAL AMOUNT DUE 



Signature 

□ale 


Approved By 

Dale 


Paid by Check # 

Date 


PTS 


© DEE 


Figure C.20 Personal time sheet and invoice. 
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company. Most production companies have their own form of deal 
memo, but if not you may use the generic deal memo created for the 
camera department. Figure C.21 shows a form of Deal Memo spe- 
cifically designed for use by the camera crew. As a freelance Camera 
Assistant you may also have some equipment that you will rent to 
the production company during the course of the production. Figure 
C.22 is an example of an equipment rental agreement that can be used 
between you and the production company. 

So that you can keep in touch with the members of your cam- 
era crew, Figure C.23 is a Camera Department Contact List so that you 
can enter the name, address, phone numbers, email address, etc., of all 
members of the camera department. 

LABELS 

As indicated in Chapter 3, when preparing film for delivery to the 
lab, each film can must be labeled. To ensure that all of the proper 
information is included on the film can, Figure C.24 is a film can 
label that you can use when sending film to the lab for developing. 
If you would like to print these from the companion web site for this 
book, I recommend using one of the following Avery brand labels 
that are available at any office supply store: #5164, #5264, or #8164. 
You may also use any generic 3.33 X 4-in. label similar to the Avery 
labels. At the end of the shooting day or at the end of production, 
you may have film left over that has not yet been shot. There may be 
short ends or even full rolls that were loaded into a magazine but not 
used. These rolls must be unloaded from the magazines, placed in a 
black bag and film can, sealed, and labeled so that they can either be 
sold or used on a future production. Figures C.25 and C.26 are short 
end and recan labels that you may use for labeling these cans of 
unexposed film stock. If you would like to print these from the com- 
panion web site for this book, I recommend using one of the following 
Avery brand labels that are available at any office supply store: #5163, 
#5263, or #8163. You may also use any generic 2 X 4-in. label similar 
to the Avery labels. 

If you plan to ship the film from a distant location, it is impor- 
tant to label the shipping carton properly so that the film does not 
get exposed to harmful X-rays. Figure C.27 is a label that you should 
place on all sides of the carton when shipping film. If you would like 
to print these from the companion web site for this book, I recommend 
using one of the following Avery brand labels that are available at any 
office supply store: #5163, #5263, or #8163. You may also use any 
generic 2-in. X 4-in. label similar to the Avery labels. 
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CAMERA DEPARTMENT DEAL MEMO 


Date: 


Prod.Tille: 


Prod. #: 


Prod, Company: 


Address: 


City: 


State: 


Zip: 


Phone: 


Fax: 


E-mail: 


Start Date: 


End Date: 


Name: 


Prod. #: 


Address: 


City: 


State: 


Zip: 


Phone: 


Cell Phone: 


Email: 


SS#orFed. ID #: 


□ DP □ Camera Operator D^'AC □ 2 na AC □loader 


Position: 


□ Oth 


er: 


UniorVGuild: 


□ Weekly □ Hourly □ Daily 


Shoot Rate: 


Honrs 


Prep Rote 


□ Weekly □ Hourly □ Daily 


Hours 


Overtime Rate: 


After 


Hours □ SEE TERMS ON PAGE 2 


BOX / EQUIPMENT RENTAL 


PER □ DAY □ WEEK 


(SEE EQUIPMENT RENTAL AGREEMENT) 


Travel Accommodations: 


Expe rises/Per Diem: 


Other: 


Employer of Record: 


Address: 


City: 


State: 


Zip: 


Phone: 

SCREEN CREDIT WILL BE AWARDED AT PRODUCER'S DISCRETION. 
IF AWARDED SCREEN CREDIT. INDICATE HOW YOU WOULD LIKE YOUR NAME TO READ 


Figure C.21 Camera department deal memo. 
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CAMERA DEPARTMENT DEAL MEMO - Page 2 

TERMS AND CONDITIONS 

1. If an hourly rate is stated. Employee will be paid straight time for the first eight hours 

worked and times the straight time rate after eight hours worked and 

times after twelve hours worked. Deals are for ANY consecutive days out of 

seven, including weekends 

2. Weekend and holiday work must be authorized, in advance, by the Production Manager. 

3. Any sixth day worked will be paid at times the straight time rate for the first 

hours worked and double time thereafter. Any seventh day worked is paid at 

times the straight time rate for the first hours worked and double time 

thereafter 

4. Holidays not worked are not paid. Holidays worked are paid at times straight 
time only for hours actually worked. 

5. Payment for services is due 30 days after date of invoice or 30 days from the last date 
worked. 

6. PettycashexpensesnotaccompaniedbyoriginalreceiptswiHnotbereimbursed. 

7. Timecards must reflect hours worked and must be turned in on time Timecards turned 
in late will result in late payment. 

8. Employee acknowledges that personal property rented to the Production Company as 
part of the Box/Equipment Rental must be insured by the Employee. 

9. Box/Equipment Rentals will be prorated for any partial week worked 

10. Production Company reserves the right to suspend work without compensation, if a 
force majeure or labor dispute occurs. 

11. Director of Photographer and Camera Operator will be provided a reel of the 
product on a master format when made available to the Producer. 

Additional Terms: 


Approved and Accepted: 

Prod. Co. Rep Printed Name Signature 
Employee Printed Name Signature 


©DEE 


Figure C.21 [continued) 
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BOX / EQUIPMENT RENTAL AGREEMENT 


Name: 


Date: 


Address: 


City: 


State: 


Zip: 


Phone: 


SS# or Fed. ID#: 


Prod. Title: 


Prod. No. 


Prod. Co. 


Address: 


City: 


State: 


Zip: 


Phone: 


The above named prod notion company agrees to rent liie equipment listed below from employee 
beginning on and ending on .The rental rate shatl be 


per n day Q week Company agrees to take full responsibility for the safety of equipment 
and agrees to replace or repair any equipment lost or damaged while being rented by the company. 
Total value for equipment listed below and/or on additional sheetfs) is S 


Any extensions beyond the above listed dates will be charged at the daily rate for rental of equipment 
unless other arrangements have previously been made. 

Employee acknowledges that personal property rented to the Production Company as part of this 
Box/Equipment Rental Agreement must be insured by the Employee. 


□ Invoice will be submitted weekly 


□ Charges will be listed on weekly time card 


EQUIPMENT INVENTORY (Attach additional pages rf necessary) 


ITEM 


SERIAL S 


VALUE 


Box and equipment rentals are subject to 1 099 reporting. 

The Production Company is not responsible for any claims of loss or damage to box/equipment 
rental items that are not listed on the inventory. 


Approved and Accepted: 

Prod. Co. Rep. Printed Name 
Employee Punted Name 


Signature 


Signature 


BER 


Figure C.22 Box/equipment rental agreement. 
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BOX / EQUIPMENT RENTAL AGREEMENT Page# 

of 

Name: Date: 

Prod. Title: Prod. No. 

EQUIPMENT INVENTORY 

ITEM 

SERIALS 

VALUE 






























































































Approved and Accepted: 

Prod. Co. Rep. Printed Name Signature Date 
Employee Printed Name Siqnature Date 

BER © DEE 


Figure C.22 [continued) 
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CAMERA DEPARTMENT CONTACT LIST 

Page# 


of 


Pnod. Company: 





Prod Title: 

Prod. #: 




DP 

Name: 

Home Phone: 




Address 

Cell Phone: 




City: 

State: 

Zip: 



Email: 

Other 





Camera Operator 

Name 

Home Phone: 




Address. 

Cell Ph 

one: 




City: 

State: 

Zip: 



Email: 

Other: 





I s1 AC 

Name: 

Home Phone: 




Address: 

Cell Ph 

one: 




City: 

State: 

Zip: 



Email: 

Other: 





2 nd AC 

Name: 

Home Phone 




Address 

Cel Ph 

one: 




City 

Ste-.e 

Zip: 



Fma : 

Other 





Loader 

Name: 

Home Phone: 




Address: 

Cell Phone: 




City: 

State: 

Zip: 



Email" 

Other- 





Position 

Name: 

Home Phone: 




Address: 

Cell Phone: 




City 

State: 

Zip: 



Email: 

Other. 





Position 

Name: 

Home Phone: 




Address- 

Cell Phone: 




City: 

State: 

Zip: 



Email: 

Other: 





CCL 





t'DEE 


Figure C.23 Camera department contact list. 
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CAMERA DEPARTMENT CONTACT LIST- Page 2 

Pages 


OF 


Prod. Company: 





Prod Tille: 

Prod.#: 

Position 







Name: 

Home Phone: 





Address 

Cell Phone: 





City 

State 

Zip: 



Email: 

Other: 

Position 


Name- Home Phone: 

Address: 

Cell Phone: 





City: 

State 


Zip 



Email 

Other: 






Position 

Name- 

Home Phone: 





Address: 

Cell Phone: 





City: 

S:ate 


Zip: 



Email: 

Other: 

Position 


Name: 

Home Phone 





Address: 

Cell Phone: 





City: 

State: 

Zip: 



Email: 

Other: 






Position 

Name: 

Home Phone: 





Address: 

Cell Phone: 





City: 

State 


Zip. 



Email: 

Other: 






Position 


Name: 

Home Phone: 





Address: 

Cell Phone- 





City: 

State 


2ip: 



Email: 

Other: 

Position 


Name: 

Home Phone: 





Address: 

Cell Phone: 





City: 

State: 

Zip: 



Email: 

Other: 






CCl 
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Figure C.23 [continued) 
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Laboratory 

Date Prod # 

Prod. Co. 
Prod. Title 

Exposed Footage 
Film Type 

Roll # 

I I Best Light Print 
I | Timed Work Print 


Other 


Figure C.24 Film can developing label. 


SHORT END 

Date 

Footage 
Film Type 
Emulsion Number 
Loader 
Comments 


Camera Mag # 

I I Process Normal Q One Light Print 
I | Prep for Transfer Q Time to Gray Card 
^| Time to These Lights — 


Figure C.25 Short end label. 
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RECAN 

Date 

Footage 
Film Type 
Emulsion Number 
Loader 
Comments 

Figure C.26 Recan label. 


MOTION PICTURE 
FILM 

******************************** 

DO NOT X-RAY 

Figure C.27 X-ray warning label. 


Appendix D 


Tools and Accessories 


Many professions require that you have your own tools and equipment 
to do the job. This is the case with a professional Camera Assistant. 
Without some basic tools, accessories, and expendables, you will 
not be able to perform your job properly and may not be hired for 
future jobs. Some of the tools are basic everyday items or tools that 
you will need to mount the camera onto a particular platform or to 
perform minor repairs on the camera. Others are specialized pieces of 
equipment or tools that are unique to the film industry. Many Camera 
Assistants also have certain specialty items in their ditty bag based 
on personal preference. Your toolkit or ditty bag should also include 
many of the items on the Camera Department Expendables List. As 
you work more and more, your ditty bag or kit will go through many 
changes as you improve upon it and make it as complete as possible 
to suit your individual needs. 

Because you will invest a lot of money into the various tools and 
accessories needed to do your job, I recommend having a protective 
case or cases to keep them in. Most Camera Assistants have one or 
more cases or bags that contain all of the tools, accessories, and sup- 
plies needed to do the job. The type of bag or case you choose is up 
to you. The important thing to remember is that this is your career, 
and you will use these tools and supplies for a long time. Keep them 
safe, protected, and organized in a case or bag so that they are always 
available when needed and you can carry them with you without too 
much difficulty. Some Camera Assistants have soft-side bags with var- 
ious size compartments, while others choose to keep their equipment 
in hard-side cases for more protection. The type of bag or case you use 
should be based on what works best for you. 

In addition to having bags or cases for your tools and equipment, 
most Camera Assistants have some type of rolling four-wheel cart or 
dolly to assist them in moving all of the camera equipment from place 
to place in the course of a shooting day. Two of the most common 
types of carts are the Magliner Gemini Jr. and Gemini Sr. There are also 
a few companies that have modified or made their own version of these 


414 


TOOLS AND ACCESSORIES 415 


carts. Filmtools sells the Magliner carts as well as a version called the 
Liberator Jr. and Liberator Sr. These are excellent carts as well, and both 
the Magliner and Liberator carts can be customized with a wide range 
of accessories to suit your individual needs. Many Camera Assistants 
add extra shelves and other accessories to these carts for them to be 
used most efficiently for transporting equipment while on stage or 
location. In addition to the Magliner or Liberator carts, many Camera 
Assistants use a rolling utility cart manufactured by Rubbermaid. See 
Figures 4.19 and 4.20 in Chapter 4 for illustrations of the Magliner cart. 
See Figure D.l for an illustration of the Rubbermaid cart. Choose the 
type and style of cart based on shooting needs as well as cost. 

No matter where you are filming, it is important to protect the 
camera equipment and keep it organized. When filming in homes or 
buildings, you may be able to use a spare room for storage of the camera 
equipment. If not, you must have a protective area where you can keep 
the equipment close at hand. When filming on exterior locations this is 
especially important. In recent years I have seen many Camera Assistants 
provide their own pop-up tent for use as shelter by the camera depart- 
ment. These are available at many department stores and specialty out- 
door equipment or sporting goods stores and are excellent for providing 
a shaded area not only for the camera equipment but also for the camera 
crew when they are not actively working on the shot. The most common 
size is 10 X 10-ft, which can be set up by two people in just a few min- 
utes. When moving to a new location, the tent can be taken down and 
folded up just as quickly. When folded up it takes very little space on the 
camera truck. A small investment in one of these tents will go a long way 
in helping you to get future jobs. When you're not working, they are also 
great to take camping, on a picnic, or on a trip to the beach. 

The following list contains a basic set of tools and accessories 
along with a list of expendables that you should have in your ditty 
bag or AC kit. Descriptions of most of these items are included in the 
Glossary at the end of the book. 

AC TOOLS AND ACCESSORIES 

• Magliner, Liberator, Rubbermaid, or other type equipment cart 
(see Figure D.l) 

• Laptop computer 

• PDA or similar device 

• Small portable video monitor 

• Pop-up tent (see Figure D.2) 

• Assorted medium and large canvas tote bags (e.g., LL Bean 
Boat Bag) 
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Figure D.l 

Rubbermaid utility cart. 




Figure D.2 I 

Pop-up tent. 


Figure D.3 

Camera Assistant ditty bag. 



• Ditty bag or tool case (see Figure D.3) 

• Belt pouch or fanny pack 

• Set of jeweler's screwdrivers 

• 4-in-l screwdriver 
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Slotted screwdrivers (1/8", 3/16", 1/4", 5/16") 
Phillips screwdrivers (#1, #2) 
Magnetic screwdriver 

Allen wrenches (hex key wrenches) — metric and American (see 
Figure D.4) 



Figure D.4 

Allen wrench. 


Soldering iron 
Adjustable wrench 
Large and small vise grips 

Regular and needle-nose pliers (see Figure D.5) 



B 


Figure D.5 

A, Regular pliers. B, Needle- 
nose pliers. 


Razor knife 
Wire cutters 
Scissors 
Tweezers 

Leatherman, Gerber, or similar multipurpose tool (see Figure D.6) 
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• Tape measures: metal (25 ft) and cloth or fiberglass (50 ft) (see 
Figure D.8) 
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A B 


Figure D.9 A, Bubble level. B, Pocket level. 

• 3 / 8 - 16 bolts, short and long 

• 1" brush 

• Small C clamps 

• Dental mirror 

• Clamp-on jar opener (see Figure D.10) 



Figure D.10 Jar opener that may be used for following 
focus or zooming. 


• Lighted magnifier (see Figure D.ll) 



Figure D.ll Lighted magnifier. 


• 3-to-2 electrical adapters, cube taps, power strips, and extension 
cords (see Figure D.12) 

• Voltmeter 

• Blower bulb syringe (see Figure D.13) 
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Figure D.12 A, 3-to-2 adapter. B, Cube tap. C, Power strip. D, Extension cord. 



Figure D.13 Blower bulb syringe. 


Specialized Film Industry Items 

• Large and small sync slate (see Figure 3.32 for an illustration of a 
sync slate) 

• Insert slate (see Figure 3.34 for an illustration of an insert slate) 

• Large clapper sticks 

• Changing bag or changing tent (see Figure 3.27 for illustrations of 
the changing bag and changing tent) 

• French flag with arm (see Figure 4.31 for an illustration of a 
French flag) 
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6-in. focus whip (see Figure 4.6 for an illustration of a focus whip) 
Color chart and gray scale or gray card 
Camera oil (Mitchell, Panavision, Arriflex) 
Camera silicone lubricant 

Depth-of- field charts or calculator (see Figures 4.36 and 4.37 for 
illustrations of depth-of-field calculators) 
Rubber T-marks or shot bag marks 
Space blanket 

Engraved filter tags (see Figure 4.43 for an illustration of filter tags) 
Small spring clamps (grip clamps) (see Figure D.14) 


Eye and hearing protection 

Ground glass puller (Hirschmann Forceps) (see Figure D.15) 



Figure D.15 Ground glass puller (Hirschmann Forceps). 



Figure D.14 Spring clamp (grip clamp). 
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• Assorted video connectors and cables (see Figure D.16) 



Figure D.16 A, BNC T-Connector. B, BNC Right-Angle Adapter. C, BNC 
Barrel Connector. D, BNC-to-RCA Adapter. 

• Empty filter pouches (various sizes) 

• Camera fuses 

• Oil dropper or syringe 

• Duvetyne (black cloth) 

• Velcro cable ties 

• Convex mirror 

• Extra power cables 

• Front box (see Figure D.17) 

• American Cinematographer Manual (ASC Manual) (see Figure D.18) 

• Professional Cameraman's Handbook 

• The Camera Assistant's Manual 

• Various camera instruction manuals 
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Figure D.17 Front box used by many 1st ACs. 



Figure D.18 

ASC Manual. 


Arriflex Special Tools 


Some companies, such as Arriflex, sell special tools or toolkits that 
are needed when working with their camera equipment. If you know 
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or think you may be working with Arriflex cameras on a regular basis, 
you may want to pick up these tools for your ditty bag. These are some 
of the tools you will need when making any minor repairs or adjust- 
ments on the Arriflex 16 SR2, 16 SR3, 416, 235, 435, 535, or Arricam 
cameras. Some tools may also be used on older-style Arriflex cameras. 

• Arricam Combi Tool 

• 235 Shutter Angle Tool 

• 416 Shutter Angle Tool 

• 1.3 mm hex driver 

• 1.5 mm hex driver 

• 2 mm hex driver 

• 3 mm hex driver 

• 5 mm hex driver 

• Small Phillips screwdriver 

• Large Phillips screwdriver 

• Slotted screwdriver 

• Special bushing tool 

EXPENDABLES 

• l-in. camera tape — black, white, red, yellow, blue, gray, green, 
teal, burgundy, purple, dark blue, fluorescent pink, fluorescent 
green, fluorescent orange, fluorescent yellow (see Figure D.19) 



Figure D.19 A, Camera tape. B, Exposed film tape. 


• 2-in. gaffer tape — black, gray, white, yellow, red, green, brown, 
bright blue, dark blue, fluorescent orange, fluorescent yellow, 
fluorescent pink, fluorescent green 

• V2-in. or l-in. paper tape — black, red, green, yellow, white, 
orange, light blue, dark blue, purple, fluorescent orange, fluores- 
cent pink, fluorescent green, fluorescent yellow 

• Vk-in., %6-in., or V4-in. chart tape — white or yellow 
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Transfer tape (snot tape) 

Lens tissue and lens cleaner (see Figure D.20) 



Figure D.20 A, Lens tissue. B, Lens cleaner. 


Pancro lens cleaner 
□rangewood sticks 
Eyepiece covers 

Permanent felt tip markers, fine point, extra fine point and wide 
tip (Sharpies) — red, black, blue 
Ballpoint pens 

Grease pencils (Stabilo) — white, yellow, red 

Erasable felt-tip markers (Vis-A-Vis or Staedtler) — black, red, 

green, blue 

Erasable slate marker 

Makeup powder puffs 

Chalk 

Camera wedges (see Figure D.21) 



Figure D.21 Camera wedges. 
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• Stick-on letters — black, red, blue, green 

• Electronic labeler tape — white, red, blue, green, yellow 

• Compressed air with nozzle (Dust-Off) (see Figure D.22) 


• Cotton swabs (Q-Tips) or foam-tip swabs 

• Kimwipes — large and small 

• Silicone spray or WD-40 

• Lighter fluid 

• Kodak Wratten gels (85, 85N3, 85N6, 85N9, ND3, ND6, ND9, 80A) 

• Spare batteries (AAA, AA, C, D, 9-volt) for powering Mini Maglites 
or magnifiers 

• Spare Mini Maglite bulbs 

• Small plastic storage bags 

• Trash bags 

• Spray cleaner, rags, and paper towels 

• Rope or sash cord 


• Spare cores and daylight spools for threading film in the magazines 
(see Figures 3.3 and 3.4 for illustrations of cores and daylight spools) 



Figure D.22 

Compressed air (Dust-Off). 



MISCELLANEOUS ITEMS 
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• Extra film cans and black bags (400 ft and 1000 ft) (see Figure D.23) 

• Camera reports and film inventory forms (see Figure D.24) 



Figure D.23 Film cans. 

• Camera log (see Figure 3.12 for illustrations of pages from a 
camera log) 

• Camera rental catalogs 

As mentioned in the opening paragraph, along with the preced- 
ing items, you should have some type of case or cases, either hard side 
or soft side, to store and transport all of these items. Your tools and 
accessories are important for the performance of your job, so it is a 
good idea to protect them and keep them in good condition when they 
are not being used. The type of case you use is a matter of personal 
preference. When I first started I used a couple of soft-side tool bags. 
As I acquired more tools, I slowly moved into hard-side cases to pro- 
vide better protection for my equipment. Now I use some hard-side 
cases, some soft-side cases, and an assortment of soft-side canvas tote 
bags. I also have both a Magliner cart and Rubbermaid utility cart. 

This list is subject to change depending on the individual needs 
of each Assistant. You may find a particular item that helps you to 
perform the job better. The basic items in the ditty bag or toolkit are 
essentially standard throughout the industry. Additional specialty 
items are based on individual needs and what is required for you to 
do your job completely. No two AC ditty bags or kits are identical. 

As noted previously, many Camera Assistants have a belt pouch 
that they wear on their belt to keep specific items available at all 
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Figure D.24 Camera reports and inventory forms. 


times. These are items that are needed regularly during shooting and 
may include the following: permanent felt-tip markers, ballpoint pens, 
grease pencil, lens tissue, lens cleaner, slate marker with powder puff 
or other eraser attached, small flashlight, magnifier with light, and 
depth-of-field calculator. Many Camera Assistants also make a small 
loop of rope on which to keep a roll of black and white camera tape 
with them in case they need to make marks or labels of any kind. 
As mentioned earlier, because you will work with a great number of 
equipment cases, not including your own equipment, you should have 
some type of four-wheel dolly or cart to assist in moving and trans- 
porting the equipment cases on the set. 

As stated in Chapters 3 and 4, 1 recommend having a personal bag 
with extra clothing, towels, and toiletry items with you as well. You 
may need an extra shirt, shoes, or coat, and it's best to be prepared. 
Having an extra sweatshirt, thermal underwear, and cold weather boots 
can make the difference between being comfortable and enjoying the 
job or being miserable because you are cold, wet, and uncomfortable. 
I have heard many Camera Assistants recommend a coat that unzips 
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from both the top and the bottom. This makes it easy to access any tool 
belt you may be wearing and still have the upper part of your body 
covered. 

The following list includes many of the items that I keep in my 
personal bag. You may modify this list to suit your individual needs. 

• Pants, shirt, sweatshirt, underwear (regular and thermal), socks 
(regular and thermal) 

• Winter parka or jacket (cold-weather filming) 

• Wool or cotton knit cap (cold-weather filming) 

• Snow boots (cold-weather filming) 

• Down vest (cold-weather filming) 

• Sneakers and/or work shoes/boots 

• Rain gear — jacket and pants 

• Towels and face cloths 

• Disposable moist towelettes 

• Small blanket 

• First aid kit, aspirin, prescription medication 

• Toothbrush, toothpaste, razors, shave cream, deodorant 

• Comb, brush, mirror, soap, shampoo 

• Insect repellent, skin cream 

• Sunglasses and sunscreen 

• Travel radio/alarm clock 

As you gain more experience as a Camera Assistant, you will proba- 
bly find other tools and accessories that you will keep in your ditty bag or 
AKS case. An AKS case is any case that contains a wide variety of tools, 
equipment, and supplies. Its literal translation is "All Kinds of Stuff" or 
"All Kinds of S-t." Please remember that this list is meant only as a guide 
for people starting out who want to acquire the basics for doing the job. 

Finally, because you will have a great deal of money invested in 
your tools and equipment, I strongly urge you to obtain an insurance 
policy to cover your tools and equipment in the event that they get 
lost, stolen, or damaged. Many homeowner's or renter's policies do not 
cover specialized tools for your profession, so you may have to obtain 
a separate insurance policy. You may have to contact a company that 
deals specifically with insurance for the motion picture industry. 
Check with your insurance agent regarding this. Paying a few dol- 
lars per month for insurance coverage will be worth it in the long run. 
Imagine if your tools were lost or stolen. How would you be able to 
properly perform your job without the basic tools of your profession? 
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Tables and Formulas 


Included in this section are many tables and formulas that a Camera 
Assistant may refer to for a variety of information. The tables include 
footage tables, hyperfocal distances, f-stop compensation for changes 
in frames per second (fps), f-stop compensation for various filters 
used, footage to time conversions, time to footage conversions, and 
many more. The formulas include feet per minute, exposure time, 
hyperfocal distance, depth of field, feet to meters, meters to feet, 
screen time to running time, and more. 

If you have a Palm PDA or other similar device that operates the 
Palm OS software, much of this information is available to you in the pro- 
grams pCam and pCine, which are available online at www.davideubank. 
com. These are two excellent programs that were developed by Assistant 
Cameraman David Eubank. I have used them successfully for many years 
and strongly recommend them to anyone working as a Camera Assistant 
in the industry. By the time this edition is published the pCam and pCine 
programs should also be available for use on an iPhone. 

Please keep in mind that the terms f-stop and t-stop are used 
interchangeably in this material. 

TABLES 

The following are selected tables that you may refer to in the day-to- 
day course of filming. They are all available on the companion web site 
for this book and can be found at www.cameraassistantmanual.com. 


Film Speed Comparisons 

The film speed is most often expressed as an EI (Exposure Index) 
number and is indicated on each can of film when purchased from 
either Kodak or Fujifilm. The term ASA when referring to film speed 
is not used as often, but some people may still use this term. EI and 
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Table E.l Comparison of EI/ASA and DIN Numbers 


EI/ASA 

DIN 

12 

12 

16 

13 

20 

14 

25 

15 

32 

16 

40 

17 

50 

18 

64 

19 

80 

20 

100 

21 

125 

22 

160 

23 

200 

24 

250 

25 

320 

26 

400 

27 

500 

28 

640 

29 

800 

30 


ASA numbers are most often the same. The German numbering sys- 
tem uses DIN numbers to indicate the film speed. Table E.l shows the 
comparison between EI/ASA numbers and DIN numbers. 

Standard Feet per Minute and Frames per Foot 
at 24 Frames per Second 

Because most cinematography is done at the filming speed of 24 
frames per second to give the illusion of normal motion, many calcu- 
lations are based on the standard information for each film format at 
that fps. Table E.2 lists the standard feet per minute and frames per 
foot for the most commonly used film formats of 16mm and 35mm, 
along with information for Super 8mm and 65 mm formats. 
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Table E.2 Feet per Minute and Frames per Foot at 24 Frames per Second 


Film Format 

Feet Per Minute at 24fps 

Frames Per Foot 

Super 8 

20 

72 

16 mm 

36 

40 

35 mm, 3-perf format 

67.5 

21.33 

35 mm, 4-perf format 

90 

16 

65 mm, 5-perf format 

112.5 

12.8 


Intermediate F-Stop Values 

When the Director of Photography (DP) measures the light, the f-stop/t- 
stop reading that he or she gets will not always be exactly on one of 
the values mentioned in Chapter 1. The value of the light measurement 
often falls between two f-stop/t-stop numbers. Table E.3 gives the inter- 
mediate values between each successive pair of f-stop/t-stop numbers. 
For example, the value that is halfway between f/4 and f/5.6 is f/4.8. 


Table E.3 Intermediate F-Stop Values for Vt, Ms, V2, %, and % Stops 


Full 

Stop 

1/4 Stop 

1/3 Stop 

1/2 Stop 

2/3 Stop 

3/4 Stop 

Full 

Stop 

1 

1.1 

1.1 

1.2 

1.3 

1.3 

1.4 

1.4 

1.5 

1.6 

1.7 

1.8 

1.9 

2 

2 

2.1 

2.2 

2.4 

2.5 

2.6 

2.8 

2.8 

3.1 

3.2 

3.3 

3.5 

3.7 

4 

4 

4.4 

4.5 

4.8 

5 

5.2 

5.6 

5.6 

6.2 

6.3 

6.7 

7 

7.3 

8 

8 

8.7 

9 

9.5 

10 

10.5 

11 

11 

12.3 

12.7 

13.5 

14 

14.6 

16 

16 

17.4 

18 

19 

20 

21 

22 

22 

24.6 

25.5 

27 

28.6 

29.2 

32 

32 

34.9 

35.9 

38 

40.3 

41.5 

45 J 


F-Stop Compensation When Using Filters 

During the course of shooting, the DP may ask that various filters be 
placed on the camera to achieve a specific effect or to correct for the 
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color temperature. Quite often, placing a filter in front of the lens reduces 
the amount of light that reaches the film. Remember that if a filter 
requires an f-stop compensation, the amount of compensation refers 
to how much you should open up the lens aperture. Table E.4 lists the 
f-stop compensation for various filters that you may use. This table is 
by no means complete and only lists some of the most commonly used 
filters. For example, when using an 85 filter, you must open up your 
f-stop % of a stop from the exposure without the filter. If you are not sure 
about the exposure compensation of a particular filter, you can check 
with the company where you rented the camera equipment. A quick way 
to determine the exposure compensation for a particular filter is to take 
a light reading with your incident meter in the light you are shooting 


Table E.4 F-Stop Compensation for Various Filters 


Filter 

F-Stop/T-Stop 
Compensation 
(Open Aperture) 

Filter 

F-Stop/T-Stop 
Compensation 
(Open Aperture) 

85 

2/3 

80A 

2 

85 N3 

1 2/3 

80B 

1 2/3 

85 N6 

2 2/3 

80C 

1 

85 N9 

3 2/3 

81A, 81B, 81C 

1/3 

LLD 

0 

81EF 

2/3 

ND3 

1 

812 

1/3 

ND6 

2 

82A 

1/3 

ND9 

3 

82B 

2/3 

Polarizer 

2 

85B 

2/3 

Optical Flat 

0 

85C 

1/3 

Enhancer 

1 

Diopter 

0 

FLB 

1 

UV 

0 

FLD 

1 

Sky 1-A 

0 

Fog, Double Fog 

0 

Haze 1 

0 

Contrast (Low, 
Soft, Ultra) 

0 

Haze 2 

0 

Black Dot 

1 

Warm UV 

1/3 

Pro Mist 

0 

Soft Net 

1/3-2/3 

Warm Pro Mist 

1/3 

Coral, Sepia 

Based on Density 

Soft F/X 

0 
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under. Then hold the filter over the photosphere of the light meter 
and take another reading. Compare the difference, and you will have 
determined your exposure compensation for that filter. 

F-Stop Compensation When Using Filters for 
Black-and-White Film 

When shooting black-and-white film, the DP may use specific filters to 
change the way that specific colors appear. On black-and-white film, all 
colors are reproduced as a certain shade of gray. By using a filter, the DP 
can alter or change how light or dark the shade of gray is for a particular 
color. Table E.5 lists the f-stop compensation for the most common fil- 
ters used in black-and-white photography. For example, when using a 
#12 yellow filter, you must open up your f-stop 1 stop when shooting 
in daylight and 2/3 of a stop when shooting in tungsten light. 

F-Stop Compensation for Changes in Frames 
per Second 

When you change the speed that the film travels through the camera 
(i.e., the fps), you are changing how long each frame is exposed to 


Table E.5 F-Stop Compensation When Using Filters for 
Black-and-White Film 


Filter 

F-Stop/T-Stop Compensation (Open 
Aperture) 

Daylight 

Tungsten 

#8 Yellow 

1 

2/3 

#1 1 Green 

2 

1 2/3 

#12 Yellow 

1 

2/3 

#15 Deep yellow 

1 2/3 

1 

#16 Orange 

1 2/3 

1 2/3 

#21 Orange 

2 1/3 

2 

#23A Light red 

2 2/3 

1 2/3 

#25 Red 

3 

2 2/3 

#29 Dark red 

4 1/3 

2 

#47 Dark blue 

2 1/3 

3 

#47B Dark blue 

3 

4 

#58 Dark green 

3 

3 
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light. If you run the camera at a higher speed, each frame is exposed 
to light for less time, and if you run the camera at a slower speed, each 
frame is exposed to light for a longer time. Table E.6 lists the f-stop 
compensation for various changes in frames per second. For example, 
if you change the camera speed to 60fps, you must open your f-stop 
IV3 stops. 


Table E.6 F-Stop Compensation for Changes in Frames per Second 


Frames Per 
Second 

F-Stop/T-Stop 
Compensation 

Frames Per 
Second 

F-Stop/T-Stop 
Compensation 

5 

Close 2 1/4 

32-35 

Open 1/2 

6 

Close 2 

36-38 

Open 2/3 

7 

Close 1 3/4 

39-43 

Open 3/4 

8 

Close 1 1/2 

44-51 

Open 1 

9 

Close 1 1/3 

52-57 

Open 1 1/4 

10 

Close 1 1/4 

58-62 

Open 1 1/3 

11-12 

Close 1 

63-70 

Open 1 1/2 

13-14 

Close 3/4 

71-76 

Open 1 2/3 

15 

Close 2/3 

77-87 

Open 1 3/4 

16-17 

Close 1/2 

88-104 

Open 2 

18-19 

Close 1/3 

105-115 

Open 2 1/4 

20-21 

Close 1/4 

116-125 

Open 2 1/3 

22-25 

0 

126-141 

Open 2 1/2 

26-28 

Open 1/4 

142-150 

Open 2 2/3 

29-31 

Open 1/3 




F-Stop Compensation for Changes in Shutter Angle 

Similar to changing camera speed, if you change the shutter angle, 
you affect how much light strikes the film. Increasing the shutter angle 
allows more light to reach the film, and decreasing the shutter angle 
allows less light to reach the film. Table E.7 lists the f-stop compen- 
sation for various changes in shutter angle. For example, when you 
change the shutter angle to 90 degrees, you must open the f-stop 1 stop. 
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Table E.7 F-Stop Compensation for Changes in Shutter Angle 


Shutter Angle 

F-Stop/T-Stop Compensation 

199-200 

Close 1/4 

167-198 

Full Exposure 

150-166 

Open 1/4 

138-149 

Open 1/3 

124-137 

Open 1/2 

113-123 

Open 2/3 

101-112 

Open 3/4 

85-100 

Open 1 

75-84 

Openl 1/4 

69-74 

Open 1 1/3 

62-68 

Open 1 1/2 

57-61 

Open 1 2/3 

50-56 

Open 1 3/4 

42-49 

Open 2 

38^41 

Open 2 1/4 

35-37 

Open 2 1/3 

31-34 

Open 2 1/2 

29-30 

Open 2 2/3 

26-28 

Open 2 3/4 

22.5-25 

Open 3 


Hyperfocal Distances 

Hyperfocal distance is a special case of depth of field. It is sometimes 
defined as the closest point in front of the lens that will be in accept- 
able focus when the lens is focused to infinity. In other words, it is 
the closest focus distance at which objects at infinity and close to the 
lens are in focus. It is this focus point that gives the maximum depth 
of field for a given shooting situation. At certain times during filming, 
you may need to know the hyperfocal distance for a particular shot. 
Tables E.8 and E.9 list the hyperfocal distances for various focal length 
lenses for both 16mm and 35mm formats. All amounts are rounded to 
the nearest inch. For example, from Table E.9, when shooting in 35 mm 
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Table E.8 16 mm Hyperfocal Distances — Circle of Confusion = 0.0006" 


Focal 
Length 

F-Stop 

1 

1.4 

2 

2.8 

4 

5.6 

8 

11 

16 


7 6" 

5' 5" 

3' 8" 

2' 8" 

1' 11" 

1'4" 

11" 

8" 

6" 

Q 

o 

13' 10" 

9" 10" 

6' 11" 

4' 11" 

3' 5" 

2' 6" 

1' 8" 

1'2" 

11" 


19' 5" 

13' 11" 

9' 8" 

6* 11" 

4' 11" 

3' 6" 

2' 5" 

r io" 

1'2" 

10 

21' 6" 

15' 5" 

10' 10" 

7' 8" 

5' 5" 

3' 10" 

2' 8" 

2' 

1'4" 

IZ 

31' 

22' 1" 

15' 6" 

11' 1" 

7' 8" 

5' 6" 

3' 11" 

2' 10" 

1' 11" 

1 A 

14 

42' 2" 

30' 1" 

21' 1" 

15' 1" 

10' 6" 

7' 6" 

5' 4" 

3' 10" 

2' 7" 

lo 

55' 1" 

39' 5" 

27' 6" 

19' 8" 

13' 10" 

9' 10" 

6' 11" 

5' 

3' 5" 

1 *7 

17 

62' 2" 

44' 5" 

31' 1" 

22' 2" 

15' 7" 

11' 1" 

7' 10" 

5' 8" 

3' 11" 

1 Q 

lo 

69' 8" 

49' 10" 

34' 11" 

24' 11" 

17' 5" 

12' 6" 

8' 10" 

6' 4" 

4' 5" 

Zv 

86' 1" 

61' 6" 

43' 1" 

30' 10" 

21' 6" 

15' 5" 

10' 10" 

7' 10" 

5' 5" 

T1 

zl 

94' 11" 

67' 10" 

47' 6" 

33' 11" 

23' 8" 

16' 11" 

11' 11" 

8' 7" 

5' 11" 

"tA 

124' 

88' 7" 

62' 

44' 4" 

31' 

22' 1" 

15' 6" 

11' 4" 

7' 8" 

25 

134' 6" 

96' 1" 

67' 4" 

48' 1" 

33' 7" 

24' 

16' 10" 

12' 2" 

8' 5" 

Z 1 

156' 11" 

112' 1" 

78' 6" 

56' 

39' 2" 

28' 

19' 7" 

14' 4" 

9' 10" 

2© 

168' 7" 

120' 6" 

84' 5" 

60' 4" 

42' 2" 

30' 1" 

21' 1" 

15' 3" 

10' 5" 

Zy 

181' 

129' 4" 

90' 6" 

64' 8" 

45* 4" 

32' 4" 

22' 7" 

16' 6" 

11' 4" 


220' 5" 

157' 6" 

110' 2" 

78' 8" 

55' 1" 

39' 4" 

27' 6" 

20' 

13' 10" 


263' 8" 

188' 5" 

131' 11" 

94' 2" 

65' 11" 

47' 1" 

33' 

24' 

16' 6" 

1 At\ 

4U 

344' 5" 

246' 

172' 2" 

123' 

86' 1" 

61' 6" 

43' 1" 

31' 3" 

21' 5" 

5U 

538' 2" 

384' 5" 

269' 1" 

192' 2" 

134' 6" 

96' 1" 

67' 3" 

48' 9" 

33' 6" 

oU 

775' 

553' 7" 

387' 6" 

276' 10" 

193' 8" 

138' 5" 

96' 11" 

70' 6" 

48' 5" 


909' 6" 

649' 8" 

454' 8" 

324' 10" 

227' 5" 

162' 5" 

113' 8" 

82' 8" 

56' 10" 

75 

1211' 

865' 

605' 6" 

432' 6" 

302' 8" 

216' 2" 

151' 5" 

110' 1" 

75' 8" 

o5 

1555' 

1111' 

777' 8" 

555' 6" 

388' 10" 

277' 8" 

194' 5" 

141' 5" 

97' 2" 

inn 

1UU 

2153' 

1538' 

1076' 

768' 11" 

538' 2" 

384' 5" 

269' 1" 

195' 8" 

134' 6" 

125 

3364' 

2403' 

1682' 

1201' 

840' 11" 

600' 8" 

420* 5" 

305' 8" 

210' 2" 

135 

3923' 

2802' 

1962' 

1401' 

980' 11" 

700' 8" 

490- 4" 

356' 7" 

245' 2" 

150 

4844' 

3460' 

2422' 

1730' 

1211' 

865' 

605' 6" 

440' 4" 

302' 8" 

180 

6975' 

4982' 

3487' 

2491' 

1744' 

1246' 

871' 11" 

634' 1" 

435' 11" 
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Table E.9 35 mm Hyperfocal Distances — Circle of Confusion = 0.001" 


Focal 
Length 

F-Stop 


1 d 
1.1 

-> 
L 

Z.o 

A 


Q 
O 

1 1 
11 


5.9 

4' 6" 

3' 2" 

2' 2" 

r 7" 

V 1" 

10" 

7" 

5" 

4" 

8 

8' 4" 

5' 11" 

4' 1" 

2' 11" 

2' 1" 

r 6" 

r 

10" 

6" 

9.5 

11' 8" 

8' 4" 

5' 10" 

4' 2" 

2' 11" 

2' 1" 

1' 6" 

r i" 

9" 

10 

12' 11" 

9' 2" 

6' 6" 

4' 7" 

3' 2" 

2' 4" 

r 6" 

r 2" 

10" 

12 

18' 7" 

13' 4" 

9' 4" 

6' 7" 

4' 7" 

3' 4" 

2' 4" 

r 8" 

r 2" 

14 

25' 4" 

18' 1" 

12' 8" 

9' 

6' 4" 

4' 6" 

3' 2" 

2' 4" 

r 7" 

16 

33' 1" 

23' 7" 

16' 6" 

ir io" 

8' 4" 

5' 11" 

4' 1" 

3' 

2' 1" 

17 

37' 4" 

26' 8" 

18' 8" 

13' 4" 

9' 4" 

6' 8" 

4' 8" 

3' 5" 

2' 4" 

18 

41' 10" 

29' 11" 

20' 11" 

14' 11" 

10' 6" 

7' 6" 

5' 2" 

3' 10" 

2' 7" 

20 

51' 8" 

36' 11" 

25' 10" 

18' 6" 

12' 11" 

9' 2" 

6' 6" 

4' 8" 

3' 2" 

21 

57' 

40' 8" 

28' 6" 

20' 4" 

14' 2" 

10' 2" 

7' 1" 

5' 2" 

3' 7" 

24 

74' 5" 

53' 1" 

37' 2" 

26' 7" 

18' 7" 

13' 4" 

9' 4" 

6' 10" 

4' 7" 

25 

80' 8" 

57' 8" 

40' 5" 

28' 10" 

20' 2" 

14' 5" 

10' 1" 

7' 4" 

5' 

27 

94' 2" 

67' 4" 

47' 1" 

33' 7" 

23' 6" 

16' 10" 

ir io" 

8' 7" 

5' 11" 

28 

ior 4" 

72' 4" 

50' 7" 

36' 2" 

20' 10" 

18' 1" 

12' 8" 

9' 2" 

6' 4" 

29 

108' 8" 

77' 7" 

54' 4" 

38' 10" 

27' 2" 

19' 5" 

13' 7" 

9' 11" 

6' 10" 

32 

132' 4" 

94' 6" 

66' 1" 

47' 2" 

33' 1" 

23' 7" 

16' 6" 

12' 

8' 4" 

35 

158' 2" 

113' 

79' 1" 

56' 6" 

39' 7" 

28' 4" 

19' 10" 

14' 5" 

9' 11" 

40 

206' 8" 

147' 7" 

103' 4" 

73' 10" 

51' 8" 

36' 11" 

25' 10" 

18' 10" 

12' 11" 

50 

322' 11" 

230' 8" 

161' 6" 

115' 4" 

80' 8" 

57' 8" 

40' 5" 

29' 4" 

20' 2" 

60 

465' 

332' 1" 

232' 6" 

166' 1" 

116' 2" 

83' 

58' 1" 

42' 4" 

29' 1" 

65 

545' 8" 

389' 10" 

272' 11" 

194' 11" 

136' 5" 

97' 6" 

68' 2" 

49' 7" 

34' 1" 

75 

726' 7" 

518' 11" 

363' 4" 

259' 6" 

181' 7" 

129' 8" 

90' 10" 

66' 1" 

45' 5" 

85 

933' 2" 

666' 7" 

466' 7" 

333' 4" 

233' 4" 

166' 7" 

116' 8" 

84' 10" 

58' 4" 

1 no 

1UU 

1292' 

922' 7" 

645' 10" 

461' 4" 

322' 11" 

230' 8" 

161' 6" 

117' 5" 

80' 8" 

125 

2018' 

1442' 

1009' 

720' 10" 

504' 7" 

360' 5" 

252' 4" 

183' 6" 

126' 1" 

135 

2354' 

1682' 

1177' 

840' 8" 

588' 6" 

420'" 

294' 4" 

214' 

147' 1" 

150 

2906' 

2076' 

1453' 

1038' 

726' 7" 

519' 

363' 4" 

264' 4" 

181' 7" 

180 

4185' 

2989' 

2092' 

1495' 

1046' 

747' 4" 

523' 1" 

380' 6" 

261' 7" 
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with a 29mm lens and an f-stop of 5.6, the hyperfocal distance is 19ft 
5 in. You may also determine the hyperfocal distance for a given situa- 
tion if you use the pCam software that is mentioned in Chapter 4. 

Feet per Second and Feet per Minute 

Remember that at 24fps, for 16 mm format the film travels through 
the camera at the rate of 36ft per minute, for 35 mm 3-perf format the 
film travels through the camera at the rate of 67.5 ft per minute, and for 
35 mm 4-perf format the film travels through the camera at the rate of 
90 ft per minute. Because you will not always be filming at sync speed, 
Table E.10 lists feet per second and feet per minute for various frames 
per second for each format. For example, when shooting 16mm film at 
18fps, the film travels through the camera at the rate of 27ft per minute. 


Table E.10 Feet per Second and Feet per Minute 


FPS 

16mm 

35 mm 3-perf 

35 mm 4-perf 

Feet per 
Second 

Feet per 
Minute 

Feet per 
Second 

Feet per 
Minute 

Feet per 
Second 

Feet per 
Minute 

6 

0.15 

9 

0.28 

16.9 

0.375 

22.5 

12 

0.3 

18 

0.56 

33.8 

0.75 

45 

18 

0.45 

27 

0.85 

50.7 

1.125 

67.5 

24 

0.6 

36 

1.13 

67.5 

1.5 

90 

30 

0.75 

45 

1.41 

84.5 

1.875 

112.5 

36 

0.9 

54 

1.69 

101.4 

2.25 

135 

48 

1.2 

72 

2.25 

135.2 

3 

180 

60 

1.5 

90 

2.82 

169 

3.75 

225 

72 

1.8 

108 

3.38 

202.8 

4.5 

270 

96 

2.4 

144 

4.5 

270.4 

6 

360 

120 

3 

180 

5.63 

338 

7.5 

450 


Running Time to Film Length and Film Length 
to Running Time 

You will often need to determine if you have enough film to complete a 
certain shot. Tables E.ll to E.13 list the approximate running times for 
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Table E.ll Running Times for 16mm Format 


FPS 

16 mm Running Time 

100 ft 

200 ft 

400 ft 

800 ft 

1200 ft 

6 

1 1 min 7 sec 

22 min 13 sec 

44 min 26 sec 

88 min 53 sec 

133 min 20 sec 

12 

5 min 33 sec 

1 1 min 7 sec 

22 min 13 sec 

44 min 26 sec 

66 min 40 sec 

18 

3 min 42 sec 

7 min 24 sec 

14 min 49 sec 

29 min 38 sec 

44 min 26 sec 

24 

2 min 46 sec 

5 min 33 sec 

1 1 min 7 sec 

22 min 13 sec 

33 min 20 sec 

30 

2 min 1 3 sec 

4 min 26 sec 

8 min 53 sec 

17 min 46 sec 

26 min 40 sec 

36 

1 min 5 1 sec 

3 min 42 sec 

7 min 25 sec 

14 min 49 sec 

22 min 13 sec 

48 

1 min 23 sec 

2 min 46 sec 

5 min 33 sec 

1 1 min 7 sec 

1 6 min 40 sec 

60 

1 min 7 sec 

2 min 13 sec 

4 min 26 sec 

8 min 53 sec 

13 min 20 sec 

72 

55 sec 

1 min 5 1 sec 

3 min 42 sec 

7 min 25 sec 

1 1 min 7 sec 

96 

41 sec 

1 min 23 sec 

2 min 46 sec 

5 min 33 sec 

8 min 20 sec 

120 

33 sec 

1 min 7 sec 

2 min 13 sec 

4 min 26 sec 

6 min 40 sec 

Table E.12 Running Times for 35 mm 3-Perf Format 

FPS 

35 mm 3-perf Running Time 

100 ft 

200 ft 

400 ft 

1000 ft 

2000 ft 

6 

5 min 55 sec 

1 1 min 50 sec 

23 min 40 sec 

59 min 10 sec 

118 min 1 8 sec 

12 

2 min 58 sec 

5 min 55 sec 

11 min 50 sec 

29 min 35 sec 

59 min 10 sec 

18 

1 min 58 sec 

3 min 56 sec 

7 min 53 sec 

19 min 43 sec 

39 min 27 sec 

24 

1 min 29 sec 

2 min 58 sec 

5 min 56 sec 

14 min 49 sec 

29 min 38 sec 

30 

1 min 1 1 sec 

2 min 22 sec 

4 min 44 sec 

1 1 min 50 sec 

23 min 40 sec 

36 

59 sec 

1 min 58 sec 

3 min 56 sec 

9 min 52 sec 

19 min 43 sec 

48 

44 sec 

1 min 29 sec 

2 min 58 sec 

7 min 24 sec 

14 min 47 sec 

60 

35 sec 

1 min 1 1 sec 

2 min 22 sec 

5 min 55 sec 

1 1 min 50 sec 

72 

29 sec 

59 sec 

1 min 58 sec 

4 min 56 sec 

9 min 52 sec 

96 

22 sec 

44 sec 

1 min 29 sec 

3 min 42 sec 

7 min 24 sec 

120 

18 sec 

35 sec 

1 min 1 1 sec 

2 min 58 sec 

5 min 55 sec 
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Table E.13 Running Times for 35 mm 4-Perf Format 


FPS 

35 mm 4-perf Running Time 

100 ft 

200 ft 

400 ft 

1000 ft 

2000 ft 

6 

4 min 26 sec 

8 min 53 sec 

17 min 47 sec 

44 min 26 sec 

88 min 53 sec 

12 

2 min 13 sec 

4 min 26 sec 

8 min 53 sec 

22 min 13 sec 

44 min 26 sec 

18 

1 min 29 sec 

2 min 58 sec 

5 min 56 sec 

14 min 49 sec 

29 min 37 sec 

24 

1 min 7 sec 

2 min 13 sec 

4 min 26 sec 

1 1 min 7 sec 

22 min 13 sec 

30 

53 sec 

1 min 46 sec 

3 min 33 sec 

8 min 53 sec 

17 min 46 sec 

36 

44 sec 

1 min 29 sec 

2 min 58 sec 

7 min 24 sec 

14 min 48 sec 

48 

33 sec 

1 min 7 sec 

2 min 13 sec 

5 min 33 sec 

1 1 min 7 sec 

60 

26 sec 

53 sec 

1 min 46 sec 

4 min 26 sec 

8 min 53 sec 

72 

22 sec 

44 sec 

1 min 29 sec 

3 min 42 sec 

7 min 24 sec 

96 

16 sec 

33 sec 

1 min 7 sec 

2 min 46 sec 

5 min 33 sec 

120 

13 sec 

26 sec 

53 sec 

2 min 13 sec 

4 min 26 sec 


full rolls of film at various frames per second. All amounts are rounded 
to the nearest minute and second. For example, from Table E.12 you can 
determine that when shooting 35mm 3-perf format and using a 400-ft 
roll at a speed of 36fps, the roll will last approximately 3 minutes and 
56 seconds. 

Tables E.14 to E.16 show the amount of film used for different times 
at various frames per second. All lengths are rounded to the nearest foot 
and inch. For example, from Table E.16, you can determine that when 
shooting the 35mm 4-perf format at 24fps, a shot that lasts 14 seconds 
is approximately 21ft in length. Tables E.17 to E.19 show the amount of 
time for different film lengths at various frames per second. All amounts 
are rounded to the nearest minute and second. For example, from Table 
E.17 you can determine when shooting 16mm at 48fps, 60ft of film will 
last approximately 50 seconds. 

Feet to Meters and Meters to Feet 

Because of the many different camera lenses that are available for 
shooting, you may sometimes use lenses that are calibrated only in 
feet or only in meters, and you may need to convert this information 
to the other format. Tables E.20 and E.21 are conversion tables for con- 
verting feet and inches to meters or meters to feet and inches. 
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Table E.14 Running Time to Film Length — 16 mm 



Frames per Second 

Seconds 

6 

12 

18 

24 

30 

36 

48 

60 

72 

96 

120 

1 

2" 

4" 

6" 

7" 

9" 

11" 

1'2" 

1'6" 

1' 10" 

2' 5" 

3' 

2 

4" 

7" 

11" 

1'2" 

1'6" 

1' 10" 

2' 5" 

3' 

3' 7" 

4' 10" 

6' 

3 

6" 

11" 

r 5" 

1' 10" 

2' 3" 

2' 8" 

3' 7" 

4' 6" 

5' 5" 

7' 2" 

9' 

4 

7" 

1'2" 

1' 10" 

2' 5" 

3' 

3' 7" 

4' 10" 

6' 

7' 2" 

9' 7" 

12' 

5 

9" 

1'6" 

2' 3" 

3' 

3' 9" 

4' 6" 

6' 

7' 6" 

9' 

12' 

15' 

6 

11" 

1' 10" 

2' 8" 

3' 7" 

4' 6" 

5' 5" 

7' 2" 

9' 

10' 10" 

14' 5" 

18' 

7 

r i" 

2' 1" 

3' 2" 

4' 2" 

5' 3" 

6' 4" 

8' 5" 

10' 6" 

12' 7" 

16' 10" 

21' 

8 

1'2" 

2' 5" 

3' 7" 

4' 10" 

6' 

7' 2" 

9' 7" 

12' 

14' 5" 

19' 2" 

24' 

9 

1'4" 

2' 8" 

4' 1" 

5' 5" 

6' 9" 

8' 1" 

10' 10" 

13' 6" 

16' 2" 

21' 7" 

27' 

10 

1'6" 

3' 

4' 6" 

6' 

7' 6" 

9' 

12' 

15' 

18' 

24' 

30' 

11 

1'8" 

3' 4" 

5' 

6' 7" 

8' 3" 

9' 11" 

13' 2" 

16' 6" 

19' 10" 

26' 5" 

33' 

12 

1' 10" 

3' 7" 

5' 5" 

7' 2" 

9' 

10' 10" 

14' 5" 

18' 

21' 7" 

28' 10" 

36' 

13 

2' 

3' 11" 

5' 10" 

7' 10" 

9' 9" 

11' 8" 

15' 7" 

19' 6" 

23' 4" 

31' 2" 

39' 

14 

2' 1" 

4' 2" 

6' 4" 

8' 5" 

10' 6" 

12' 7" 

16' 10" 

21' 

25' 2" 

33' 7" 

42' 

15 

2' 3" 

4' 6" 

6' 9" 

9' 

11' 3" 

13' 6" 

18' 

22' 6" 

27' 

35' 

45' 

16 

2' 5" 

4' 10" 

7' 2" 

9' 7" 

12' 

14' 5" 

19' 2" 

24' 

28' 10" 

38' 5" 

48' 

17 

2' 7" 

5' 1" 

7' 8" 

10' 2" 

12' 9" 

15' 4" 

20' 5" 

25' 6" 

30' 7" 

40' 10" 

51' 

18 

2' 8" 

5' 5" 

8' 1" 

10' 10" 

13' 6" 

16' 2" 

21' 6" 

27' 

32' 5" 

43' 2" 

54' 

19 

2' 11" 

5' 8" 

8' 7" 

11' 5" 

14' 3" 

17' 1" 

22' 10" 

28' 6" 

34' 2' 

45' 7" 

57' 

20 

3' 

6' 

9' 

12' 

15' 

18' 

24' 

30' 

36' 

48' 

60' 

21 

3' 2" 

6' 4" 

9' 6" 

12' 7" 

15' 9" 

18' 11" 

25' 2" 

31' 6" 

37' 8" 

50' 5" 

63' 

22 

3' 4" 

6' 4" 

9' 6" 

12' 7" 

15' 9" 

18' 11" 

25' 2" 

31' 6" 

37' 10" 

50' 5" 

63' 

23 

3' 6" 

6' 11" 

10' 4" 

13' 10" 

17' 3" 

20' 8" 

27' 7" 

34' 6" 

41' 5" 

55' 2" 

69' 

24 

3' 7" 

7' 2" 

10' 10" 

14' 5" 

18' 

21' 7" 

28' 10" 

36' 

43' 2" 

57' 7" 

72' 

25 

3' 9" 

7' 6" 

11' 3" 

15' 

18' 9" 

22' 6" 

30' 

37' 6" 

45' 

60' 

75' 

26 

3' 11" 

7' 10" 

11' 8" 

15' 7" 

19' 6" 

23' 5" 

31' 2" 

39' 

46' 7" 

62' 4" 

78' 

27 

4' 1" 

8' 1" 

12' 2" 

16' 2" 

20' 3" 

24' 4" 

32' 5" 

40' 6" 

48' 7" 

64' 10" 

81' 

28 

4' 2" 

8' 5" 

12' 7" 

16' 10" 

21' 

25' 2" 

33' 7" 

42' 

50' 5" 

67'2" 

84' 

29 

4' 4" 

8' 8" 

13' 1" 

17' 5" 

21' 9" 

26' 1" 

34' 10" 

43' 6" 

52' 2" 

69' 7" 

87' 

30 

4' 6" 

9' 

13' 6" 

18' 

22' 6" 

27' 

36' 

45' 

54' 

72' 

90' 


(continued) 


TABLES AND FORMULAS 443 


Table E. 14 (continued) 



Frames per Second 

Seconds 

6 

12 

18 

24 

30 

36 

48 

60 

72 

96 

120 

31 

4' 8" 

9' 4" 

13' 11" 

18' 7" 

23' 3" 

27' 11" 

37' 2" 

46' 6" 

55' 10" 

74' 5" 

93' 

32 

4' 10" 

9' 7" 

14' 5" 

19' 2" 

24' 

28' 10" 

38' 5" 

48' 

57' 7" 

76' 10" 

96' 

33 

4' 11" 

9' 11" 

14' 11" 

19' 10" 

24' 9" 

29' 8" 

39' 7" 

49' 6" 

59' 5" 

79' 2" 

99' 

34 

5' 1" 

10' 2" 

15' 4" 

20' 5" 

25' 6" 

30' 7" 

40' 10" 

51' 

61' 2" 

81' 7" 

102' 

35 

5' 3" 

10' 6" 

15' 9" 

21' 

26' 3" 

31' 6" 

42' 

52' 6" 

63' 

84' 

105' 

36 

5' 5" 

10' 10" 

16' 2" 

21' 7" 

27' 

32' 5" 

43' 2" 

54' 

64' 10" 

86' 5" 

108' 

37 

5' 7" 

11' 1" 

16' 7" 

22' 2" 

27' 9" 

33' 4" 

44' 5" 

55' 6" 

66' 7" 

88' 10" 

111' 

38 

5' 8" 

11' 5" 

17' 1" 

22' 10" 

28' 6" 

34' 2" 

45' 7" 

57' 

68' 5" 

91' 2" 

114' 

39 

5' 11" 

11' 8" 

17' 7" 

23' 5" 

29' 3" 

35' 1" 

46' 10" 

58' 6" 

70' 2" 

93' 7" 

117' 

40 

6' 

12' 

18' 

24' 

30' 

36' 

48' 

60' 

72' 

96' 

120' 

41 

6' 2" 

12' 4" 

18' 6" 

24' 7" 

30' 9" 

36' 11" 

49' 2" 

61' 6" 

73' 10" 

98' 5" 

123' 

42 

6' 4" 

12' 7" 

18' 11" 

25' 2" 

31' 6" 

37' 10" 

50' 5" 

63' 

75' 6" 

100' 10" 

126' 

43 

6' 6" 

12' 11" 

19' 4" 

25' 10" 

32' 3" 

38' 8" 

51' 7" 

64' 6" 

77' 5" 

103' 2" 

129' 

44 

6' 7" 

13' 2" 

19' 10" 

26' 5" 

33' 

39' 7" 

52' 10" 

66' 

79' 2" 

105' 7" 

132' 

45 

6' 9" 

13' 6" 

20' 3" 

27' 

33' 9" 

40' 6" 

54' 

67' 6" 

81' 

108' 

135' 

46 

6' 11" 

13' 10" 

20' 8" 

27' 7" 

34' 6" 

41' 5" 

55' 2" 

69' 

82' 10" 

110' 5" 

138' 

47 

7' 1" 

14' 1" 

21' 2" 

28' 2" 

35' 3" 

42' 4" 

56' 5" 

70' 6" 

84' 7" 

112' 10" 

141' 

48 

T 2" 

14' 5" 

21' 7" 

28' 10" 

36' 

43' 2" 

57' 6" 

72' 

86' 5" 

115' 2" 

144' 

49 

7' 4" 

14' 8" 

22' 1" 

29' 5" 

36' 9" 

44' 1" 

58' 10" 

73' 6" 

88' 2" 

117' 7" 

147' 

50 

7' 6" 

15' 

22' 6" 

30' 

37' 6" 

45' 

60' 

75' 

90' 

120' 

150' 

51 

T 8" 

15' 4" 

22' 11" 

30' 7" 

38' 3" 

45' 11" 

61' 2" 

76' 6" 

91' 10" 

122' 5" 

153' 

52 

7' 10" 

15' 7" 

23' 5" 

31' 2" 

39' 

46' 10" 

62' 5" 

78' 

93' 7" 

124' 10" 

156' 

53 

7' 11" 

15' 11" 

23' 11" 

31' 10" 

39' 9" 

47' 8" 

63' 7" 

79' 6" 

95' 5" 

127' 2" 

159' 

54 

8' 1" 

16' 2" 

24' 4" 

32' 5" 

40' 6" 

48' 7" 

64' 10" 

81' 

97' 2" 

129' 7" 

162' 

55 

8' 3" 

16' 6" 

24' 9" 

33' 

41' 3 » 

49' 6" 

66' 

82' 6" 

99' 

132' 

165' 

56 

8' 5" 

16' 10" 

25' 2" 

33' 7" 

42' 

50' 5" 

67' 2" 

84' 

100' 10" 

134' 5" 

168' 

57 

8' 7" 

17' 1" 

25' 8" 

34' 2" 

42' 9" 

51' 4" 

68' 5" 

85' 6" 

102' 7" 

136' 10" 

171' 

58 

8' 8" 

17' 5" 

26' 1" 

34' 10" 

43' 6" 

52' 2" 

69' 7" 

87' 

104' 5" 

139' 2" 

174' 

59 

8' 11" 

17' 8" 

26' 7" 

35' 5" 

44' 3« 

53' 1" 

70' 10" 

88' 6" 

106' 2" 

141' 7" 

177' 

60 

9' 

18' 

27' 

36' 

45' 

54' 

72' 

90' 

108' 

144' 

180' 
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Table E.15 Running Time to Film Length — 35mm 3-Perf 



Frames per Second 

Seconds 

6 

12 

18 

24 

30 

36 

48 

60 

72 

96 

120 

1 

3" 

7" 

10" 

1'2" 

1'5" 

1' 8" 

2' 3" 

2' 10" 

3' 5" 

4' 6" 

5' 7" 

2 

7" 

1'2" 

1'8" 

2' 3" 

2' 10" 

3' 5" 

4' 6" 

5' 7" 

6' 9" 

9' 

11' 3" 

3 

10" 

1'8" 

2' 7" 

3' 5" 

4' 3" 

5' 1" 

6' 9" 

8' 6" 

10' 2" 

13' 6" 

16' 11" 

4 

1' 1" 

2' 2" 

3' 5" 

4' 6" 

5' 7" 

6' 9" 

9' 

11' 3" 

13' 6" 

18' 

22' 6" 

5 

1'5" 

2' 10" 

4' 4" 

5' 7" 

7' 1" 

8' 6" 

11' 3" 

14' 1" 

16' 11" 

22' 6" 

28' 2" 

6 

r 8" 

3' 5" 

5' 1" 

6' 10" 

8' 6" 

10' 2" 

13' 6" 

16' 11" 

20' 3" 

27' 

33' 10" 

7 

2' 

3' 11" 

6' 

7' 11" 

9' 11" 

11' 10" 

15' 9" 

19' 9" 

23' 8" 

31' 6" 

39' 5" 

8 

2' 2" 

4' 6" 

6' 10" 

9' 

11' 3" 

13' 6" 

18' 

22' 7" 

27' 1" 

36' 

45' 1" 

9 

2' 6" 

5' 

7' 8" 

10' 1" 

12' 8" 

15' 3" 

20' 3" 

25' 5" 

30' 5" 

40' 6" 

50' 8" 

10 

2' 10" 

5' 7" 

8' 6" 

11' 4" 

14' 1" 

16' 11" 

22' 6" 

28' 2" 

33' 10" 

45' 

56' 4" 

11 

3' 1" 

6' 2" 

9' 5" 

12' 5" 

15' 6" 

18' 7" 

24' 9" 

31' 1" 

37' 2" 

49' 6" 

61' 11" 

12 

3' 5" 

6' 8" 

10' 2" 

13' 6" 

16' 11" 

20' 3" 

27' 

33' 10" 

40' 7" 

54' 

67' 7" 

13 

3' 7" 

7' 4" 

11' 1" 

14' 7" 

18' 4" 

21' 11" 

29' 3" 

36' 7" 

43' 11" 

58' 6" 

73' 2" 

14 

3' 11" 

7' 10" 

11' 11" 

15' 10" 

19' 9" 

23' 7" 

31' 6" 

39' 6" 

47' 4" 

63' 

78' 10" 

15 

4' 2" 

8' 5" 

12' 10" 

16' 11" 

21' 2" 

25' 4" 

33' 9" 

42' 4" 

50' 8" 

67' 6" 

84' 6" 

16 

4' 6" 

9' 

13' 7" 

18' 

22' 6" 

27' 1" 

36' 

45' 2" 

54' 1" 

72' 

90' 1" 

17 

4' 10" 

9' 6" 

14' 6" 

19' 1" 

23' 11" 

28' 9" 

38' 3" 

47' 11" 

57' 6" 

76' 6" 

95' 8" 

18 

5' 

10' 1" 

15' 4" 

20' 4" 

25' 4" 

30' 5" 

40' 6" 

50' 9" 

60' 10" 

81' 

101' 4" 

19 

5' 4" 

10' 7" 

16' 2" 

21' 5" 

26' 9" 

32' 11" 

42' 9" 

53' 7" 

64' 2" 

85' 6" 

106' 11" 

20 

5' 7" 

11' 2" 

17' 

22' 5" 

28' 2" 

33' 10" 

45' 

56' 5" 

67' 7" 

90' 

112' 7" 

21 

5' 11" 

11' 10" 

17' 11" 

23' 7" 

29' 7" 

35' 6" 

47' 3" 

59' 2" 

71' 

94' 6" 

118' 3" 

22 

6' 2" 

12' 4" 

18' 8" 

24' 10" 

31' 1" 

37' 2" 

49' 6" 

62' 1" 

74' 4" 

99' 

123' 11" 

23 

6' 5" 

12' 11" 

19' 7" 

25' 11" 

32' 5" 

38' 11" 

51' 9" 

64' 11" 

77' 9" 

103' 6" 

129' 6" 

24 

6' 8" 

13' 5" 

20' 5" 

27' 

33' 10" 

40' 7" 

54' 

67' 7" 

81' 2" 

108' 

135' 2" 

25 

7' 

14' 

21' 4" 

28' 1" 

35' 3" 

42' 3" 

56' 3" 

70' 6" 

84' 6" 

112' 6" 

140' 9" 

26 

7' 4" 

14' 7" 

22' 1" 

29' 4" 

36' 8" 

43' 11" 

58' 6" 

73' 4" 

87' 11" 

117' 

146' 5" 

27 

7' 7" 

15' 1" 

23' 

30' 5" 

38' 1" 

45' 7" 

60' 9" 

76' 2" 

91' 3" 

121' 6" 

152' 

28 

7' 10" 

15' 8" 

23' 10" 

31' 6" 

39' 6" 

47' 4" 

63' 

78' 11" 

94' 7" 

130' 6" 

163' 3" 

29 

8' 1" 

16' 2" 

24' 8" 

32' 7" 

40' 11" 

49' 

65' 3" 

81' 9" 

98' 

130' 6" 

163' 3" 

30 

8' 5" 

16' 10" 

26' 6" 

33' 9" 

42' 4" 

50' 8" 

67' 6" 

84' 7" 

101' 5" 

135' 

168' 11" 
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Table E. 15 (continued) 



Frames per Second 

Seconds 

6 

12 

18 

24 

30 

36 

48 

60 

72 

96 

120 

31 

8' 8" 

17' 5" 

26' 5" 

34' 11" 

43' 8" 

52' 5" 

69' 9" 

87' 5" 

104' 10" 

139' 6" 

174' 6" 

32 

9' 

17' 11" 

27' 2" 

36' 

45' 1" 

54 !" 

72' 

90' 3" 

108' 2" 

144' 

180' 2" 

33 

9' 2" 

18' 6" 

28' 1" 

37' 1" 

46' 6" 

55' 8" 

74' 3" 

93' i" 

111' 6" 

148' 6" 

185' 10" 

34 

9' 6" 

19' 

28' 11" 

38' 4" 

47' 11" 

57' 6" 

76' 6" 

95' 11" 

114' 11" 

153' 

191' 5" 

35 

9' 10" 

19' 7" 

29' 10" 

39' 5" 

49' 4 " 

59' 2" 

78' 9" 

98' 8" 

118' 4" 

157' 6" 

197' !" 

36 

10' 1" 

20' 2" 

30' 7" 

40' 6" 

50' 9" 

60' 9" 

81' 

101' 6" 

121' 7" 

162' 

202' 7" 

37 

10' 5" 

20' 8" 

31' 6" 

41' 7" 

52' 2" 

62' 6" 

83' 3" 

104' 4" 

125' 1" 

166' 6" 

208' 4" 

38 

10' 7" 

21' 4" 

32' 4" 

42' 10" 

53' 7" 

64' 3" 

85' 6" 

107' 2" 

128' 6" 

171' 

213' 11" 

39 

10' 11" 

21' 11" 

33' 2" 

43' 11" 

55' 

65' 11" 

87' 9" 

110' 

131' 10" 

175' 6" 

219' 7" 

40 

11' 2" 

22' 5" 

34' 

45' 

56' 5" 

67' 7" 

90' 

112' 10" 

135' 2" 

180' 

225' 2" 

41 

11' 6" 

23' 

34' 11" 

46' 1" 

57' 10" 

69' 4" 

92' 3" 

115' 7" 

138' 7" 

184' 6" 

230' 10" 

42 

11' 10" 

23' 6" 

35' 8" 

47' 4» 

59' 3" 

71' 

94' 6" 

118' 6" 

142' 

189' 

236' 6" 

43 

12' 

24' 1" 

36' 7" 

48' 5" 

60' 7" 

72' 7" 

96' 9" 

121' 3" 

145' 4" 

193' 6" 

242' 1" 

44 

12' 4" 

24' 7" 

37' 5" 

49' 6" 

62' 

74 4 " 

99' 

124' 1" 

148' 8" 

198' 

247' 9" 

45 

12' 7" 

25' 2" 

38' 4" 

50' 7" 

63' 6" 

76' 1" 

101' 3" 

126' 11" 

152' 1" 

202' 6" 

253' 4" 

46 

12' 11" 

25' 10" 

39' 1" 

51' 10" 

64' 11" 

77' 9" 

103' 6" 

129' 9" 

155' 6" 

207' 

259' 

47 

13' 2" 

26' 4" 

40' 

52' 11" 

66' 3" 

79' 5" 

105' 9" 

132' 6" 

158' 11" 

211' 6" 

264' 7" 

48 

13' 5" 

26' 11" 

40' 10" 

54' 

67' 8" 

81' 2" 

108' 

135' 4" 

162' 3" 

216' 

270' 3" 

49 

13' 8" 

27' 5" 

41' 8" 

55' 1" 

69' 1" 

82' 10" 

110' 3" 

138' 2" 

165' 7" 

220' 6" 

275' 11" 

50 

14' 

28' 

42' 6" 

56' 4" 

70' 6" 

84' 6" 

112' 6" 

141' 

169' 

225' 

281' 6" 

51 

14' 4" 

28' 7" 

43' 5" 

57' 5" 

71' 11" 

86' 2" 

114' 9" 

143' 10" 

172' 5" 

229' 6" 

287' 2" 

52 

14' 7" 

29' 1" 

44' 2" 

58' 6" 

73' 4 " 

87' 11" 

117' 

146' 7" 

175' 9" 

234' 

292' 9" 

53 

14' 10" 

29' 8" 

45' 1" 

59' 7" 

74' 9" 

89' 7" 

119' 3" 

149' 6" 

179' 2" 

238' 6" 

298' 5" 

54 

15' 1" 

30' 2" 

45' 11" 

60' 10" 

76' 2" 

91' 3" 

121' 6" 

152' 3" 

182' 6" 

243' 

304' 

55 

15' 5" 

30' 10" 

46' 10" 

61' 11" 

77' 6" 

93' 

123' 9" 

155' 1" 

185' 11" 

247' 6" 

309' 8" 

56 

15' 8" 

31' 5" 

47' 7" 

63' 

79' 

94 7 " 

126' 

158' 

189' 3" 

252' 

315' 3" 

57 

16' 

31' 11" 

48' 6" 

64' 1" 

80' 4" 

96' 4" 

128' 3" 

160' 9" 

192' 8" 

256' 6" 

320' 11" 

58 

16' 2" 

32' 6" 

49' 4" 

65' 4" 

81' 9" 

98' 

130' 6" 

163' 7" 

196' 

261' 

326' 6" 

59 

16' 6" 

33' 

50' 2" 

66' 5" 

83' 2" 

99' 8 " 

132' 9" 

166' 5" 

199' 5" 

265' 6" 

332' 2" 

60 

16' 10" 

33' 7" 

51' 

67' 6" 

84' 7" 

101' 5" 

135' 

169' 2" 

202' 10" 

270' 

337' 10" 
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Table E.16 Running Time to Film Length — 35mm 4-Perf 



Frames per Second 

Seconds 

6 

12 

18 

24 

30 

36 

48 

60 

72 

96 

120 

1 

5" 

9" 

1' 1" 

1' 6" 

1' 11" 

2' 3" 

3' 

3' 9" 

4' 6" 

6' 

7' 6" 

2 

9" 

1'6" 

2' 3" 

3' 

3' 9" 

4' 6" 

6' 

T 6" 

9' 

12' 

15' 

3 

1'2" 

2' 3" 

3' 5" 

4' 6" 

5' 8" 

6' 9" 

9' 

11' 3" 

13' 6" 

18' 

22' 6" 

4 

1' 6" 

3' 

4' 6" 

6' 

7' 6" 

9' 

12' 

15' 

18' 

24' 

30' 

5 

1' 11" 

3' 9" 

5' 8" 

7' 6" 

9' 5" 

11' 3" 

15' 

18' 9" 

22' 6" 

30' 

37' 6" 

6 

2' 3" 

4' 6" 

6' 9" 

9' 

11' 3" 

13' 6" 

18' 

22' 6" 

27' 

36' 

45' 

7 

2' 8" 

5' 3" 

7' 11" 

10' 6" 

13' 2" 

15' 9" 

21' 

26' 3" 

31' 6" 

42' 

52' 6" 

8 

3' 

6' 

9' 

12' 

15' 

18' 

24' 

30' 

36' 

48' 

60' 

9 

3' 5" 

6' 9" 

10' 2" 

13' 6" 

16' 11" 

20' 3" 

27' 

33' 9" 

40' 6" 

54' 

67' 6" 

10 

3' 9" 

7' 6" 

11' 3" 

15' 

18' 9" 

22' 6" 

30' 

37' 6" 

45' 

60' 

75' 

11 

4' 2" 

8' 3" 

12' 5" 

16' 6" 

20' 7" 

24' 9" 

33' 

41' 3" 

49' 6" 

66' 

82' 6" 

12 

4' 6" 

9' 

13' 6" 

18' 

22' 6" 

27' 

36' 

45' 

54' 

72' 

90' 

13 

4' 11" 

9' 9" 

14' 7" 

19' 6" 

24' 5" 

29' 3" 

39' 

48' 9" 

58' 6" 

78' 

97' 6" 

14 

5' 3" 

10' 6" 

15' 9" 

21' 

26' 3" 

31' 6" 

42' 

52' 6" 

63' 

84' 

105' 

15 

5' 8" 

11' 3" 

16' 11" 

22' 6" 

28' 2" 

33' 9" 

45' 

56' 3" 

67' 6" 

90' 

112' 6" 

16 

6' 

12' 

18' 

24' 

30' 

36' 

48' 

60' 

72' 

96' 

120' 

17 

6' 5" 

12' 9" 

19' 2" 

25' 6" 

31' 11" 

38' 3" 

51' 

63' 9" 

76' 6" 

102' 

127' 6" 

18 

6' 9" 

13' 6" 

20' 3" 

27' 

33' 9" 

40' 6" 

54' 

67' 6" 

81' 

108' 

135' 

19 

7' 2" 

14' 3" 

21' 5" 

28' 6" 

35' 7" 

42' 9" 

57' 

71' 3" 

85' 6" 

114' 

142' 6" 

20 

7' 6" 

15' 

22' 6" 

30' 

37' 6" 

45' 

60' 

75' 

90' 

120' 

150' 

21 

7' 11" 

15' 9" 

23' 7" 

31' 6" 

39' 5" 

47' 3" 

63' 

78' 9" 

94' 6" 

126' 

157' 6" 

22 

8' 3" 

16' 6" 

24' 9" 

33' 

41' 3" 

49' 6" 

66' 

82' 6" 

99' 

132' 

165' 

23 

8' 8" 

17' 3" 

25' 11" 

34' 6" 

43' 2" 

51' 9" 

69' 

86' 3" 

103' 6" 

138' 

172' 6" 

24 

9' 

18' 

27' 

36' 

45' 

54' 

72' 

90' 

108' 

144' 

180' 

25 

9' 5" 

18' 9" 

28' 2" 

37' 6" 

46' 11" 

56' 3" 

75' 

93' 9" 

112' 6" 

150' 

187' 6" 

26 

9' 9" 

19' 6" 

29' 3" 

39' 

48' 9" 

58' 6" 

78' 

97' 6" 

117' 

156' 

195' 

27 

10' 2" 

20' 3" 

30' 5" 

40' 6" 

50' 7" 

60' 9" 

81' 

101' 4" 

121' 6" 

162' 

202' 6" 

28 

10' 6" 

21' 

31' 6" 

42' 

52' 6" 

63' 

84' 

105' 

126' 

168' 

210' 

29 

10' 11" 

21' 9" 

32' 7" 

43' 6" 

54' 5" 

65' 3" 

87' 

108' 10" 

130' 6" 

174' 

217' 6" 

30 

11' 3" 

22' 6" 

33' 9" 

45' 

56' 3" 

67' 6" 

90' 

112' 6" 

135' 

180' 

225' 


(continued) 
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Table E. 16 (continued) 



Frames per Second 

Seconds 

6 

12 

18 

24 

30 

36 

48 

60 

72 

96 

120 

31 

11' 8" 

23' 3" 

34' 11" 

46' 6" 

58' 2" 

69' 9" 

93' 

116' 4" 

139' 6" 

186' 

232' 6" 

32 

12' 

24' 

36' 

48' 

60' 

72' 

96' 

120' 

144' 

192' 

240' 

33 

12' 5" 

24' 9" 

37' 2" 

49' 6" 

61' 11" 

74' 3" 

99' 

123' 10" 

148' 6" 

198' 

247' 6" 

34 

12' 9" 

25' 6" 

38' 3" 

51' 

63' 9" 

76' 6" 

102' 

127' 5" 

153' 

204' 

255' 

35 

13' 2" 

26' 3" 

39' 5" 

52' 6" 

65' 8" 

78' 9" 

105' 

131' 4" 

157' 6" 

210' 

262' 6" 

36 

13' 6" 

27' 

40' 6" 

54' 

67' 6" 

81' 

108' 

135' 

162' 

216' 

270' 

37 

13' 11" 

27' 9" 

41' 8" 

55' 6" 

69' 5" 

83' 3" 

111' 

138' 10" 

166' 6" 

222' 

277' 6" 

38 

14' 3" 

28' 6" 

42' 9" 

57' 

71' 3" 

85' 6" 

114' 

142' 6" 

171' 

228' 

285' 

39 

14' 8" 

29' 3" 

43' 11" 

58' 6" 

73' 2" 

87' 9" 

117' 

146' 4" 

175' 6" 

234' 

292' 6" 

40 

15' 

30' 

45' 

60' 

75' 

90' 

120' 

150' 

180' 

240' 

300' 

41 

15' 5" 

30' 9" 

46' 2" 

61' 6" 

76' 11" 

92' 3" 

123' 

153' 10" 

184' 6" 

246' 

307' 6" 

42 

15' 9" 

31' 6" 

47' 3" 

63' 

78' 9" 

94' 6" 

126' 

157' 6" 

189' 

252' 

315' 

43 

16' 2" 

32' 3" 

48' 5" 

64' 6" 

80' 8" 

96' 9" 

129' 

161' 4" 

193' 6" 

258' 

322' 6" 

44 

16' 6" 

33' 

49' 6" 

66' 

82' 6" 

99' 

132' 

165' 

198' 

264' 

330' 

45 

16' 11" 

33' 9" 

50' 8" 

67' 6" 

84' 5" 

101' 4" 

135' 

168' 10" 

202' 6" 

270' 

337' 6" 

46 

17' 3" 

34' 6" 

51' 9" 

69' 

86' 3" 

103' 6" 

138' 

172' 6" 

207' 

276' 

345' 

47 

17' 8" 

35' 3" 

52' 11" 

70' 6" 

88' 2" 

105' 10" 

141' 

176' 4" 

211' 6" 

282' 

352' 5" 

48 

18' 

36' 

54' 

72' 

90' 

108' 

144' 

180' 

216' 

288' 

360' 

49 

18' 5" 

36' 9" 

55' 2" 

73' 6" 

91' 11" 

110' 4" 

147' 

183' 10" 

225' 

300' 

375' 

50 

18' 9" 

37' 6" 

56' 3" 

75' 

93' 9" 

112' 6" 

150' 

187' 6" 

225' 

300' 

375' 

51 

19' 2" 

38' 3" 

57' 5" 

76' 6" 

95' 8" 

114' 10" 

153' 

191' 4" 

229' 6" 

306' 

382' 6" 

52 

19' 6" 

39' 

58' 6" 

78' 

97' 6" 

117' 

156' 

195' 

234' 

312' 

390' 

53 

19' 11" 

39' 9" 

59' 8" 

79' 6" 

99' 5" 

119' 4" 

159' 

198' 10" 

238' 6" 

318' 

397' 6" 

54 

20' 3" 

40' 6" 

60' 9" 

81' 

101' 4" 

121' 6" 

162' 

202' 6" 

243' 

324' 

405' 

55 

20' 8" 

41' 3" 

61' 11" 

82' 6" 

103' 1" 

123' 10" 

165' 

206' 3" 

247' 6" 

330' 

412' 6" 

56 

21' 

42' 

63' 

84' 

105' 

126' 

168' 

210' 

252' 

336' 

420' 

57 

21' 5" 

42' 9" 

64' 2" 

85' 6" 

106' 11" 

128' 4" 

171' 

213' 10" 

256' 6" 

342' 

427' 6" 

58 

21' 9" 

43' 6" 

65' 3" 

87' 

108' 10" 

130' 6" 

174' 

217' 6" 

261' 

348' 

435' 

59 

22' 2" 

44' 3" 

66' 5" 

88' 6" 

110' 7" 

132' 10" 

177' 

221' 4" 

265' 6" 

354' 

442' 6" 

60 

22' 6" 

45' 

67' 6" 

90' 

112' 6" 

135' 

180' 

225' 

270' 

360' 

450' 
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Table E.17 Film Length to Running Time — 16 mm 



Frames per Second 

Feet 

6 

12 

18 

24 

30 

36 

48 

60 

72 

96 

120 

1 

7 sec 

3 sec 

2 sec 

2 sec 

1 sec 

1 sec 

1 sec 

0.7 sec 

0.6 sec 

0.4 sec 

0.3 sec 

2 

13 sec 

7 sec 

4 sec 

3 sec 

3 sec 

2 sec 

2 sec 

1 sec 

1 sec 

1 sec 

0.7 sec 

3 

20 sec 

10 sec 

7 sec 

5 sec 

4 sec 

3 sec 

3 sec 

2 sec 

2 sec 

1 sec 

1 sec 

4 

27 sec 

13 sec 

9 sec 

7 sec 

5 sec 

4 sec 

3 sec 

3 sec 

2 sec 

2 sec 

1 sec 

5 

33 sec 

17 sec 

11 sec 

8 sec 

7 sec 

6 sec 

4 sec 

3 sec 

3 sec 

2 sec 

2 sec 

6 

40 sec 

20 sec 

13 sec 

10 sec 

8 sec 

7 sec 

5 sec 

4 sec 

3 sec 

3 sec 

2 sec 

7 

47 sec 





8 sec 






8 

53 sec 

27 sec 

18 sec 

13 sec 

11 sec 

9 sec 

7 sec 

5 sec 

4 sec 

3 sec 

3 sec 

9 

1 min 

30 sec 

20 sec 

15 sec 

12 sec 

10 sec 

7 sec 

6 sec 

5 sec 

4 sec 

3 sec 

10 

1 min 

7 sec 

33 sec 

22 sec 

17 sec 

13 sec 

11 sec 

8 sec 

7 sec 

6 sec 

4 sec 

3 sec 

20 

2 min 
13 sec 

1 min 

7 sec 

44 sec 

33 sec 

27 sec 

22 sec 

17 sec 

13 sec 

11 sec 

8 sec 

7 sec 

30 

3 min 

20 sec 

1 min 

40 sec 

1 min 

7 sec 

50 sec 

40 sec 

33 sec 

25 sec 

20 sec 

17 sec 

13 sec 

10 sec 

40 

4 min 

26 sec 

2 min 
13 sec 

1 min 

29 sec 

1 min 

7 sec 

53 sec 

44 sec 

33 sec 

27 sec 

22 sec 

17 sec 

13 sec 

50 

5 min 

33 sec 

2 min 

47 sec 

1 min 
51 sec 

1 min 

23 sec 

1 min 

6 sec 

56 sec 

42 sec 

34 sec 

28 sec 

21 sec 

17 sec 

60 

6 min 
40 sec 

3 min 

20 sec 

2 min 

13 sec 

1 min 

40 sec 

1 min 

20 sec 

1 min 

7 sec 

50 sec 

40 sec 

33 sec 

25 sec 

20 sec 

70 

7 min 
47 sec 

3 min 

53 sec 

2 min 

35 sec 

1 min 

57 sec 

1 min 

33 sec 

1 min 
18 sec 

58 sec 

47 sec 

39 sec 

29 sec 

23 sec 

80 

8 min 

54 sec 

4 min 

26 sec 

2 min 
58 sec 

2 min 
14 sec 

1 min 

46 sec 

1 min 

29 sec 

1 min 

6 sec 

54 sec 

44 sec 

33 sec 

26 sec 

90 

10 min 

5 min 

3 min 
20 sec 

2 min 
30 sec 

2 min 

1 min 

40 sec 

1 min 

15 sec 

1 min 

50 sec 

38 sec 

30 sec 

100 

1 1 min 

7 sec 

5 min 

33 sec 

3 min 
42 sec 

2 min 

47 sec 

2 min 
13 sec 

1 min 

51 sec 

1 min 

23 sec 

1 min 

7 sec 

55 sec 

41 sec 

33 sec 

200 

22 min 
14 sec 

11 min 

6 sec 

7 min 

24 sec 

5 min 
34 sec 

4 min 

26 sec 

3 min 

42 sec 

2 min 
46 sec 

2 min 
13 sec 

1 min 

51 sec 

1 min 

23 sec 

1 min 

7 sec 

400 

44 min 

28 sec 

22 min 
12 sec 

14 min 
48 sec 

1 1 min 

7 sec 

8 min 

53 sec 

7 min 

25 sec 

5 min 

33 sec 

4 min 

26 sec 

3 min 
42 sec 

2 min 
46 sec 

2 min 
13 sec 

800 

88 min 

53 sec 

44 min 

26 sec 

29 min 

38 sec 

22 min 
13 sec 

17 min 
46 sec 

14 min 

49 sec 

1 1 min 

7 sec 

8 min 

53 sec 

7 min 

25 sec 

5 min 

33 sec 

4 min 

26 sec 

1200 

133 min 

24 sec 

66 min 

36 sec 

44 min 

24 sec 

33 min 
20 sec 

26 min 
40 sec 

22 min 
13 sec 

1 6 min 
40 sec 

13 min 

20 sec 

11 min 

7 sec 

8 min 
20 sec 

6 min 
40 sec 
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Table E.18 Film Length to Running Time — 35mm 3-Perf 



Frames per Second 

Feet 

6 

12 

18 

24 

30 

36 

48 

60 

72 

96 

120 

1 

4 sec 

2 sec 

1 sec 

0.9 sec 

0.7 sec 

0.6 sec 

0.4 sec 

0.4 sec 

0.3 sec 

0.2 sec 

0.2 sec 

2 

7 sec 

4 sec 

2 sec 

2 sec 

1 sec 

1 sec 

0.9 sec 

0.7 sec 

0.6 sec 

0.4 sec 

0.4 sec 

3 

1 1 sec 

5 sec 

4 sec 

4 sec 

2 sec 

2 sec 

1 sec 

1 sec 

0.9 sec 

0.7 sec 

0.5 sec 

4 

14 sec 

7 sec 

5 sec 

4 sec 

3 sec 

2 sec 

2 sec 

1 sec 

1 sec 

0.9 sec 

0.7 sec 

5 

18 sec 

9 sec 

6 sec 

4 sec 

4 sec 

3 sec 

2 sec 

2 sec 

1 sec 

1 sec 

0.9 sec 

6 

21 sec 

1 1 sec 

7 sec 

5 sec 

4 sec 

4 sec 

3 sec 

2 sec 

2 sec 

1 sec 

1 sec 

7 

25 sec 

12 sec 

8 sec 

6 sec 

5 sec 

4 sec 

3 sec 

3 sec 

2 sec 

2 sec 

1 sec 

8 












9 

32 sec 

16 sec 

11 sec 

8 sec 

6 sec 

5 sec 

4 sec 

3 sec 

2 sec 

2 sec 

2 sec 

10 

36 sec 

18 sec 

12 sec 

9 sec 

7 sec 

6 sec 

4 sec 

4 sec 

3 sec 

2 sec 

2 sec 

20 

I min 

II sec 

36 sec 

24 sec 

18 sec 

14 sec 

12 sec 

9 sec 

7 sec 

6 sec 

4 sec 

4 sec 

30 

1 min 

47 sec 

53 sec 

35 sec 

26 sec 

21 sec 

18 sec 

13 sec 

1 1 sec 

9 sec 

7 sec 

5 sec 

40 

2 min 

22 sec 

I min 

I I sec 

47 sec 

35 sec 

28 sec 

24 sec 

18 sec 

14 sec 

12 sec 

9 sec 

7 sec 

50 

2 min 

57 sec 

1 min 

29 sec 

59 sec 

44 sec 

36 sec 

30 sec 

22 sec 

18 sec 

15 sec 

11 sec 

9 sec 

60 

3 min 

33 sec 

1 min 

47 sec 

I min 

II sec 

53 sec 

43 sec 

35 sec 

26 sec 

22 sec 

18 sec 

13 sec 

11 sec 

70 

4 min 

12 sec 

2 min 

5 sec 

1 min 

23 sec 

1 min 

2 sec 

50 sec 

41 sec 

31 sec 

25 sec 

21 sec 

15 sec 

13 sec 

80 

4 min 

44 sec 

2 min 

22 sec 

1 min 

34 sec 

1 min 
10 sec 

57 sec 

47 sec 

35 sec 

29 sec 

24 sec 

18 sec 

14 sec 

90 

5 min 

20 sec 

2 min 
40 sec 

1 min 

46 sec 

1 min 
19 sec 

1 min 

4 sec 

53 sec 

40 sec 

32 sec 

27 sec 

20 sec 

16 sec 

100 

5 min 

55 sec 

2 min 
58 sec 

1 min 

58 sec 

1 min 

29 sec 

I min 

II sec 

59 sec 

44 sec 

35 sec 

30 sec 

22 sec 

18 sec 

200 

11 min 

50 sec 

5 min 

55 sec 

3 min 

56 sec 

2 min 

58 sec 

2 min 

22 sec 

1 min 

58 sec 

1 min 

29 sec 

I min 

I I sec 

59 sec 

44 sec 

35 sec 

400 

23 min 
40 sec 

1 1 min 

50 sec 

7 min 

53 sec 

5 min 

56 sec 

4 min 
44 sec 

3 min 
56 sec 

2 min 

58 sec 

2 min 

22 sec 

1 min 

58 sec 

1 min 

29 sec 

I min 

II sec 

1000 

59 min 
10 sec 

29 min 
35 sec 

19 min 

43 sec 

1 4 min 
49 sec 

1 1 min 

50 sec 

9 min 

52 sec 

7 min 
24 sec 

5 min 
55 sec 

4 min 

56 sec 

3 min 
42 sec 

2 min 

58 sec 

2000 

118 min 
18 sec 

59 min 
10 sec 

39 min 

27 sec 

29 min 
38 sec 

23 min 
40 sec 

19 min 
43 sec 

14 min 

47 sec 

1 1 min 

50 sec 

9 min 

52 sec 

7 min 
24 sec 

5 min 

55 sec 
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Table E.19 Film Length to Running Time — 35 mm 4-Perf 



Frames per Second 

Feet 

6 

12 

18 

24 

30 

36 

48 

60 

72 

96 

120 

1 

3 sec 

1 sec 

0.9 sec 

0.7 sec 

0.5 sec 

0.4 sec 

0.3 sec 

0.3 sec 

0.2 sec 

0.2 sec 

0.1 sec 

2 

5 sec 

3 sec 

2 sec 

1 sec 

1 sec 

0.9 sec 

0.7 sec 

0.5 sec 

0.4 sec 

0.3 sec 

0.3 sec 

3 

8 sec 

4 sec 

3 sec 

2 sec 

2 sec 

1 sec 

1 sec 

0.8 sec 

0.7 sec 

0.5 sec 

0.4 sec 

4 

11 sec 

5 sec 

4 sec 

3 sec 

2 sec 

2 sec 

1 sec 

1 sec 

0.9 sec 

0.7 sec 

0.5 sec 

5 

13 sec 

7 sec 

4 sec 

3 sec 

3 sec 

2 sec 

2 sec 

1 sec 

1 sec 

0.9 sec 

0.7 sec 

6 

16 sec 

8 sec 

5 sec 

4 sec 

3 sec 

3 sec 

2 sec 

2 sec 

1 sec 

1 sec 

0.8 sec 

7 

19 sec 

9 sec 

6 sec 

5 sec 

4 sec 

3 sec 

2 sec 

2 sec 

2 sec 

1 sec 

0.9 sec 

8 

21 sec 

1 1 sec 

7 sec 

5 sec 

4 sec 

4 sec 

3 sec 

2 sec 

2 sec 

1 sec 

1 sec 

9 



8 sec 









10 

27 sec 

13 sec 

9 sec 

7 sec 

5 sec 

4 sec 

3 sec 

3 sec 

2 sec 

2 sec 

1 sec 

20 

53 sec 

27 sec 

18 sec 

13 sec 

11 sec 

9 sec 

7 sec 

5 sec 

4 sec 

3 sec 

3 sec 

30 

1 min 

20 sec 

40 sec 

26 sec 

20 sec 

16 sec 

13 sec 

10 sec 

8 sec 

7 sec 

5 sec 

4 sec 

40 

1 min 

47 sec 

53 sec 

35 sec 

27 sec 

21 sec 

18 sec 

13 sec 

11 sec 

9 sec 

7 sec 

5 sec 

50 

2 min 
14 sec 

1 min 

6 sec 

44 sec 

34 sec 

27 sec 

22 sec 

17 sec 

14 sec 

1 1 sec 

9 sec 

7 sec 

60 

2 min 
40 sec 

1 min 

20 sec 

53 sec 

40 sec 

32 sec 

26 sec 

20 sec 

16 sec 

13 sec 

10 sec 

8 sec 

70 

3 min 

7 sec 

1 min 

33 sec 

1 min 

2 sec 

47 sec 

37 sec 

31 sec 

23 sec 

19 sec 

15 sec 

12 sec 

9 sec 

80 

3 min 
34 sec 

1 min 
46 sec 

1 min 
10 sec 

54 sec 

42 sec 

35 sec 

26 sec 

22 sec 

18 sec 

14 sec 

10 sec 

90 

4 min 

2 min 

1 min 
19 sec 

1 min 

48 sec 

40 sec 

30 sec 

24 sec 

20 sec 

15 sec 

12 sec 

100 

4 min 

26 sec 

2 min 

13 sec 

1 min 

29 sec 

1 min 

7 sec 

53 sec 

44 sec 

33 sec 

26 sec 

22 sec 

16 sec 

13 sec 

200 

8 min 

53 sec 

4 min 

26 sec 

2 min 

58 sec 

2 min 
13 sec 

1 min 

46 sec 

1 min 

29 sec 

1 min 

7 sec 

53 sec 

44 sec 

33 sec 

26 sec 

400 

17 min 

47 sec 

8 min 

53 sec 

5 min 

56 sec 

4 min 

26 sec 

3 min 

33 sec 

2 min 

58 sec 

2 min 
13 sec 

1 min 

46 sec 

1 min 

29 sec 

1 min 

7 sec 

53 sec 

1000 

44 min 
26 sec 

22 min 
13 sec 

14 min 

49 sec 

11 min 

7 sec 

8 min 

53 sec 

7 min 
24 sec 

5 min 

33 sec 

4 min 

26 sec 

3 min 
42 sec 

2 min 
46 sec 

2 min 
13 sec 

2000 

88 min 

53 sec 

44 min 

26 sec 

29 min 

37 sec 

22 min 

13 sec 

17 min 
46 sec 

14 min 

48 sec 

1 1 min 

7 sec 

8 min 

53 sec 

7 min 

24 sec 

5 min 
33 sec 

4 min 

26 sec 
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Table E.20 Meters to Feet Conversion Table 


Meters 

Feet/Inches 

0.1 m 

3.9 in. 

0.2 m 

7.9 in. 

0.3 m 

11.8 in. 

0.4 m 

15.7 in. 

0.5 m 

19.7 in. 

0.6 m 

23.6 in. 

0.7 m 

27.6 in. 

0.8 m 

31.5 in. 

0.9 m 

35.4 in. 

1 m 

3 ft 3.4 in. 

2 m 

6 ft 6.7 in. i 

3 m 

9 ft 10.1 in. 

4 m 

13 ft 1.5 in. 

5 m 

16 ft 4.8 in. 

6 m 

19 ft 8.2 in. ! 

7m 

22 ft 11.6 in. ! 

8m 

26 ft 3 in. 

9m 

29 ft 6.3 in. 

10m 

32 ft 9.7 in. 


FORMULAS 

You may often not be able to find specific information needed to calcu- 
late depth of field, exposure time, feet per minute, etc. The following 
formulas may be useful to calculate these and some other values. 
Remember when using formulas that contain mixed values for meas- 
urements (millimeters versus inches) you will need to convert so that 
all values are in the same format. 
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Table E.21 Feet to Meters Conversion Table 


Feet 

Meters 

1 ft 

0.30 m 

2 ft 

0.61 m 

3ft 

0.91 m 

4ft 

1.22 m 

5 ft 

1.52 m 

6ft 

1.83 m 

7 ft 

2.13 m 

8ft 

2.44 m i 

9 ft 

2.74 m 

10 ft 

3.05 m 

15 ft 

4.57 m i 

20 ft 

6.10 m i 

30 ft 

9.14 m i 

40 ft 

12.19m | 

50 ft 

15.24 m 


Depth of Field— Near 

Note: This formula is for basic depth of field calculations for simple 
lenses. 

. . r r . , w s hyperfocal distance X focus distance 

depth ol held (near) = — 

hyperfocal distance + focus distance 


Depth of Field— Far 

Note: This formula is for basic depth of field calculations for simple 
lenses. 

! ,i rr- ! wp -, hyperfocal distance X focus distance 

depth of field (far) = — ^ — — — — 

hyperlocal distance - locus distance 
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Hyperfocal Distance 

focal length 


hyperfocal distance = 

Electrical 

watts 
amps = - 


circle of confusion X f-stop 


volts 
OR 

watts = volts X amps 
Exposure Time 

shutter angle 


exposure time ; 


360 X frames per second 
F-Stop 

r focal length of lens 

f-stop - 


diameter of lens opening 


Feet per Minute for 16 mm 

frames per second X 60 


feet per minute (16mm) = 


40 


Feet per Minute for 35 mm 3-Perf Format 

frames per second X 60 


feet per minute (35mm 3-perf format) 


21.33 


Feet per Minute for 35 mm 4-Perf Format 

„ , „ „ . frames per second X 60 

teet per minute (35mm 4-pert format) = ± 

16 
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Screen Time 

camera running time (seconds) X frames per second 

screen time = - 

24 


Feet and Inches to Meters 

(feet X 12) + inches 

meters = 

39.37 


Meters to Feet and Inches 

feet = meters X 3.2808 


Millimeters to Inches 

lmm = 0.03938 in. 
25mm = 0.9845 in. « 1 in. 
50mm = 1.969 in. « 2 in. 
75mm = 2.9535 in. « 3 in. 
100mm = 3.938 in. « 4 in. 


Appendix F 


Resources 


Included in this section are names and web sites for various companies 
that make or sell equipment and supplies for the motion picture industry, 
especially for Cinematographers and Camera Assistants. This list includes 
camera manufacturers and rental companies, expendables companies, 
film laboratories, sellers of film raw stock, and professional organizations 
that I believe should be of interest to anyone reading this book. I have 
only included information that relates to the camera department and spe- 
cifically of interest to Camera Assistants. Because of the ever-changing 
world, this information is subject to change at any time but was accurate 
as of the date of publication of this edition. Check the Links page of the 
companion web site for this book for the most complete and up-to-date 
web addresses: www.cameraassistantmanual.com. 


CAMERA MANUFACTURERS, RENTALS, AND SALES 

Aaton: www.aaton.com 

Abel Cine Tech: www.abelcine.com 

Alan Gordon Enterprises: www.alangordon.com 

ARRI CSC (Camera Service Center): www.cameraservice.com 

ARRI Group: www.arri.com 

Band Pro Film & Digital Inc.: www.bandpro.com 

Birns & Sawyer: www.birnsandsawyer.com 

Boston Camera Rental Co.: www.bostoncamera.com 

CamTec: www.camtec.tv 

Clairmont Camera: www.clairmont.com 

Doggicam: www.doggicam.com 

Geo Film Group: www.geofilm.com 

Hand-Held Films Inc.: www.handheldfilms.com 

Hollywood Camera Inc.: www.hollywoodcamera.com 

HydroFlex Inc.: www.hydroflex.com 

Innovision Optics: www.innovision-optics.com 

Isaia and Company: www.isaia.com 
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Keslow Camera: www.keslowcamera.com 

Oppenheimer Cine Rental LLC: www.oppenheimercamera.com 
Otto Nemenz International Inc.: www.ottonemenz.com 
Panavision Australia: www.panavision.com.au/ 
Panavision Inc.: www.panavision.com 
Panavision UK: www.panavision.co.uk/ 
Photo-Sonics Inc.: www.photosonics.com 

Rocky Mountain Motion Pictures: www.rmmp.com/home.html 
Silver Hammer Rentals: www.silverhammerstudio.com 
Tyler Technologies: www.tylermount.com 
Visual Products Inc.: www.visualproducts.com 

CAMERA SUPPORT EQUIPMENT 

Cartoni: www.cartoni.com 

Chapman/Leonard Studio Equipment Inc.: www.chapman- 

leonard.com 
Glidecam Industries Inc.: www.glidecam.com 
J.L. Fisher Inc.: www.jlfisher.com 
O'Connor Engineering: www.ocon.com 
Sachtler: www.sachtler.com 
Stanton Video Services Inc.: www.jimmyjib.com 
Steadicam: www.steadicam.com 


EXPENDABLES AND SUPPLIES 

Barbizon Lighting Company: www.barbizon.com 

Camera Essentials: www.cameraessentials.com 

Caseman Inc.: www.caseman.com 

CineBags Inc.: www.cinebags.com 

Filmtools: www.filmtools.com 

Lindcraft Grip & Supply: www.lindcraft.com 

Panastore: www.panastore.com 

Studio Depot: www.studiodepot.com 

FILM LABORATORIES 

CineLab: www.cinelab.com 

Cineworks Digital Studios Inc.: www.cineworks.com 

Colorlab: www.colorlab.com 

Deluxe Laboratories Inc.: www.bydeluxe.com 
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DuArt Inc.: www.duart.com 
FotoKem Industries Inc.: www.fotokem.com 
SuperDailies: www.superdailies.com 
Technicolor: www.technicolor.com 

WRS Motion Picture and Video Laboratory: www.wrslabs.com 
Yale Film and Video: www.yalefilmandvideo.com 

FILM RAW STOCK 

Film Emporium: www.filmemporium.com 

Fujifilm: www.fujifilm.com/products/motion_picture/index.html 
Kodak: www.kodak.com/US/en/motion/ 
Raw Stock Inc.: www.raw-stock.com/ 

FILTERS 

Formatt Filters: www.formatt.co.uk 
GAM Products Inc.: www.gamonline.com 
Lee Filters: www.leefiltersusa.com 
Pancro Mirrors Inc.: www.pancro.com 
Rosco Laboratories Inc.: www.rosco.com 
Schneider Optics: www.schneideroptics.com 
Tiffen: www.tiffen.com 

MISCELLANEOUS EQUIPMENT AND SUPPLIES 

Cinematography Electronics Inc.: www.cinematographyelectronics 
.com 

Denecke Inc.: www.denecke.com 
Heden Engineering: www.heden-engineering.com 
Preston Cinema Systems: www.prestoncinema.com 
Schneider Optics: www.schneideroptics.com/ 

PROFESSIONAL ORGANIZATIONS, GUILDS, AND UNIONS 

Australian Cinematographers Society: www.cinematographer. 
org.au/home 

Canadian Society of Cinematographers: www.csc.ca/ 
IATSE: www.iatse-intl.org 
International Cinematographers Guild Local 600: 
www.cameraguild.com 


458 THE CAMERA ASSISTANT'S MANUAL 


Japanese Society of Cinematographers: www.jsc.or.jp/en/ 
index.html 

Society of Camera Operators (SOC): www.soc.org 

Steadicam Operators Association: www.steadicam-ops.com 

National Association of Broadcasters: www.nab.org 

Society of Motion Picture and Television Engineers (SMPTE): 

www.smpte.org 
The American Society of Cinematographers: www.theasc.com 
Women in Film: www.wif.org 

MISCELLANEOUS WEB SITES 

Cine Gear Expo: www.cinegearexpo.com 
Cinematography Mailing List: www.cinematography.net 
Cinematography.com: www.cinematography.com 
Creative Handbook: www.creativehandbook.com 
Crew Net: www.crewnet.com 

Filmstaff.com: www.filmstaff.com/index.html7camp = 1 
Focal Press: www.focalpress.com 
Internet Movie Database: www.imdb.com 
LA 411 and NY 411: www.411publishing.com 
Movie Partners: www.moviepartners.com 
ProductionHUB: www.productionhub.com 
SHOOTS.com Production Crew Resource: www.shoots.com 
The Hollywood Reporter: www.hollywoodreporter.com 
Variety: www.variety.com 
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Glossary 


Aaton: Trade name of a brand of professional motion picture camera. 
Abby Singer Shot: The next-to-the-last shot of the day. The term is 
named for Abby Singer. According to Mr. Singer, the term was started 
during the mid-1950s while he was an Assistant Director at Universal 
Studios. To keep ahead of things, he would inform the crew that they 
would shoot the current shot plus one more shot before moving to a dif- 
ferent area of the studio, either a different stage or the back lot. Through 
the years other Assistant Directors began referring to the next-to-the- 
last shot of the day as the Abby Singer Shot. 
AC: Abbreviation for Assistant Cameraman. 

Academy Aperture: An image with an aspect ratio of 1.33:1. It is the 
standard image size of a frame of 35 mm motion picture film. It may 
also be referred to as 1.37:1. 

Acetate Base: A film base that is much more durable than the older 
nitrate film base, which was highly flammable. Film that is coated onto 
an acetate base is sometimes referred to as safety film. 
AKS: A slang term used to refer to an assortment of equipment, tools, 
and accessories. Its literal translation is "All Kinds of Stuff" or "All 
Kinds of S**t" 

American Cinematographer Manual: See ASC Manual. 
American Society of Cinematographers (ASC): An honorary organi- 
zation of Cinematographers. It is not a labor guild or union. To become 
a member you must be invited to join by the current membership. 
Anamorphic Lens: A film lens that allows you to film widescreen 
format when using standard 35 mm film. It produces an image that is 
compressed to fit the film frame. The developed print of the film is 
projected through an anamorphic projector lens, which unsqueezes the 
image and makes it appear normal on the screen. 

Angle of View: The angle covered by the camera lens. It may also be 
called field of view. 

Anti-Halation Backing: The dark coating on the back of the unex- 
posed film stock that prevents light from passing through the film, caus- 
ing a flare or fogging of the film image. 

Aperture (Camera): The opening in the aperture plate that determines 
the precise area of exposure of the frame of film. 
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Aperture (Lens): The opening in the lens, formed by an adjustable iris, 
through which light passes to expose the film. The size of this opening 
is expressed as an f-stop number. 

Aperture Plate: A metal plate within the camera that contains the 
camera aperture opening. Light passes through this opening before 
striking the film, creating the image. 

Arriflex: Trade name for a brand of professional motion picture 
cameras. 

ASA: Abbreviation for the American Standards Association. It is an 
older term that was used to refer to the speed of the film or the sensitiv- 
ity of the film to light. Today, the film speed is indicated by an exposure 
index (EI) number. See Exposure Index. 

ASC: Abbreviation for American Society of Cinematographers. 
ASC Manual: A technical manual published by the American Society 
of Cinematographers. It contains useful information used by the camera 
crew, including information on cameras, lighting, filters, depth of field, 
exposure compensation, film speed tables, etc. 

Aspect Ratio: The relationship between the width of the image to its 
height. 

Aspheron: A 16 mm lens attachment designed for the 9.5 mm and the 
12 mm Zeiss prime lenses. It is used to increase the angle of view of 
these wide-angle lenses. 

Assistant Cameraman (AC): A member of the camera crew whose job 
responsibilities include maintaining and setting up the camera, chang- 
ing lenses, loading film, measuring focus distances, focusing and zoom- 
ing during the shot, clapping the slate, placing tape marks for actors, 
keeping camera reports and other paperwork, etc. The camera depart- 
ment usually consists of the First Assistant Cameraman (1st AC) and the 
Second Assistant Cameraman (2nd AC). See First Assistant Cameraman 
and Second Assistant Cameraman. 
B & W: Abbreviation for black and white. 

Baby Legs, Baby Tripod, Babies: A short tripod used for low-angle 
shots or any shots where the standard size tripod is not appropriate. 
Barney: A flexible, padded, and insulated cover used to reduce noise 
coming from the camera or magazine. It is available in a heated version 
that is used to keep the camera and magazine warm in extremely cold 
shooting situations. 

Barrel Connector: A metal connector that allows two BNC video 
cables to be interconnected to make a longer cable. 
Base: The smooth, transparent surface on which the film emulsion 
is attached. In the earlier days of filmmaking, a nitrate base was used, 
which was highly flammable. Today a safer acetate-type base is used for 
all film stocks. 
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Batteries: Rechargeable power supply used to power the camera. The 
most common are block batteries, but they are also available as belt and 
on-board batteries. 

Battery Cables: Power cables that are used to connect the camera or 
any other accessory to the battery and that supply the power from the 
battery to the camera or accessory being used. 

Battery Chargers: Electrical device used to keep the batteries fully 
charged when not being used. 

Belt Battery: A belt containing the cells of the battery that may be 
worn by the Operator or the Camera Assistant when doing handheld 
shots. It may also be used when a block battery is impractical. 
Black and White (B & W): Any film shot without using color film, or 
a film shot using color film with the color removed during postproduc- 
tion to give a black-and-white image. 

Black Bag: A small plastic or paper bag that contains the raw film 
stock when it is packaged inside the film can. Exposed film is also 
placed in the black bag and in the can before being sealed and sent to 
the lab for processing. Some Camera Assistants also refer to the chang- 
ing bag as the black bag. 

Black Dot Texture Screen: A diffusion filter that looks like a clear 
piece of glass containing small black dots in a random pattern. 
Block Battery: A large camera battery that is enclosed in a hard-side 
case that contains the cells of the battery and often a built-in charger. 
Breathing: The characteristic of some lenses that gives the illusion of 
zooming when you are adjusting the focus of the lens. 
Buckle Switch: A switch within the camera that acts as a safety shut- 
off device in the event of a film jam or rollout within the camera. Also 
called buckle trip switch. 

Camera: The basic piece of equipment used to photograph images. 
Most cameras consist of a lens that projects the image onto the film stock, 
a shutter to regulate the light striking the film, a viewfinder that enables 
the Camera Operator to view the image during filming, some type of 
mechanism to transport the film through the camera, a motor that drives 
the film through the camera, and a lightproof container, called a maga- 
zine, that holds the film before and after exposure. 

Camera Angle: The position of the camera in relation to the subject 
being filmed. 

Camera, Handheld: A camera that has been set up so that the Camera 
Operator may hold it on his or her shoulder during filming. It may be 
used to film moving shots or point-of-view shots of an actor walking or 
moving through the scene. 

Camera Jam: A malfunction that occurs when the film backs up in the 
camera and becomes piled up in the camera movement. 
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Camera Left: The area to the left side of camera as seen from the 
Camera Operator's point of view. As the actor faces the camera, camera 
left is to the actor's right. 

Camera Mount: Any type of device that the camera is mounted on for 
support. It may be mounted on a head and placed on a dolly, tripod, 
high hat, camera car, etc. 

Camera Oil: A special type of oil used for lubricating the movement 
in the camera. The camera rental house or camera manufacturer usually 
supplies it. 

Camera Operator: The member of the camera crew who looks through 
and operates the camera during filming. He or she maintains the com- 
position of the shot by making smooth pan and tilt moves as instructed 
by the Director and Director of Photography. 

Camera Package: Umbrella term used for the camera, lenses, maga- 
zines, batteries, head, tripod, and all other camera equipment needed 
for shooting. 

Camera Rental House: A company that specializes in the rental and 
maintenance of motion picture camera equipment. 
Camera Report: A form that is filled in with the pertinent informa- 
tion for each roll of film shot. Copies are sent to the lab, the production 
office, and the Editor for use in postproduction. 

Camera Right: The area to the right side of the camera as seen from 
the Camera Operator's point of view. As the actor faces the camera, 
camera right is to the actor's left. 

Camera Speed: The rate at which the film is transported through the 
camera during filming. It is expressed in frames per second, abbrevi- 
ated fps. In the United States normal sync camera speed is 24 fps. 
Camera Tape (1-in.): Cloth tape, usually 1-in. wide, which is used for 
making labels on cases, film cans, magazines, and any other labels that 
may be required. It is also used for wrapping cans of exposed film and 
unexposed film and short ends. 

Camera Truck: A large enclosed truck used to transport and store all 
camera equipment when filming on location. It is usually set up with a 
workbench, shelves for storage of equipment, and a darkroom for load- 
ing and unloading film. 

Camera Wedge: A small wooden wedge that may be used to help level 

the camera when it is placed on uneven surfaces. 

Cameraman: See Director of Photography. 

Chamois: Cloth used for cleaning camera and magazines. 

Changing Bag: A lightproof, heavyweight cloth bag used to load and 

unload film when a darkroom is not available. It consists of two bags 

sewn together, one inside the other. The top of each bag contains a 

zipper that gives access to the inside of the bag, and two sleeves that 

contain elastic cuffs, on the opposite side of the bag from the zippers. 
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The magazine is placed inside the inner bag and both zippers are then 
closed. With the zippers closed and the Camera Assistant's arms placed 
inside the sleeves, it forms a light-tight compartment for loading and 
unloading the film stock. 

Changing Tent: Very similar in design to a changing bag except that 
it forms a dome-shaped tent over the working surface. It is constructed 
of two layers, similar to the construction of the changing bag, and con- 
tains a double-zippered door, with one sleeve on each side of the door. 
Cinematographer: See Director of Photography. 

Cinematography: The art and craft of recording images on motion 
picture film. 

Clap Sticks: Wooden sticks attached to the slate, which are clapped 
together at the beginning of a sync sound take. See Slate. 
Clapper Board: See Slate. 

Clapper/Loader: A member of the camera crew who is responsible 
for clapping the slate for the shot, loading and unloading the film in 
the magazines, and other duties. This term is used primarily in Britain, 
Europe, and Australia. In the United States, this crew member is the 
Second Assistant Cameraman (2nd AC). 

Closing Down the Lens: Turning the diaphragm adjustment ring on 
the lens to a higher f-stop number, which results in a smaller diaphragm 
opening. Also referred to as stopping down the lens. 
Coaxial Cable: See Video Cables. 

Coaxial Magazine: A magazine that contains two side-by-side com- 
partments, separated by a common dividing wall. One compartment is 
for the feed side and the other for the take-up side. Coaxial refers to 
the fact that these two distinct compartments share the same axis of 
rotation. 

Collapsible Core: A permanent core in the take-up side of the film 
magazine onto which the film is wound after it has been exposed. 
Color Chart: A card or chart that contains strips of colors correspond- 
ing to the primary and complementary colors of light that is used by the 
lab to assist in developing and processing the film. 
Color Grad Filter: A filter that is half color and half clear. Used when 
a specific color effect is desired. 

Color Temperature: A measurement scale in degrees Kelvin that indi- 
cates the specific color of a light source. 

Combination Filter: Two different filter types that are combined into 
one filter, for example, an 85 combined with a neutral density (85N3, 
85N6, 85N9) or an 85 combined with a polarizer (85Pola). 
Combination Meter: A light meter that contains both an incident 
meter and spot meter in one device. 

"Common Marker" or "Common Slate": What the Second Camera 
Assistant calls out when slating a shot for two or more cameras by using 
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only one slate. When using only one slate, all cameras point toward the 
slate at the start of the shot. 

Compressed Air: Canned air used for blowing out the magazine and 
camera body. Also used to clean dust from lenses and filters. 
Conversion Filter: A filter used to convert one color temperature to 
another. The two most common conversion filters are the 85 and the 
80A. See 85 Filter and 80A Filter. 

Coral Filter: Filter that is used to warm up the overall scene and to 
enhance skin tones. It is also used to make slight adjustments in Kelvin 
temperature for different times of day. 

Core: Plastic disks around which the raw stock film is wound. They 
can be either 2 or 3 in. in diameter. 

Cotton Swabs: Long wooden sticks with a small piece of cotton 
wrapped around one end, which can be used to remove excess oil when 
oiling the camera. 

Crosshairs: A cross shape that is located on the ground glass of the 
camera's viewing system. The cross is positioned in the exact center of 
the film frame to assist the Camera Operator in framing the shot. 
Crystal Motor: The most common type of camera motor for motion 
picture cameras. A built-in crystal allows the motor to run at precise 
speeds, especially when filming with sound, without the use of a cable 
running from the camera to the sound recorder. 

CTB: A blue-colored gel that is placed on tungsten lights to covert 
the color temperature to the color temperature of daylight. It stands for 
Color Temperature Blue and is available in varying densities ranging 
from Vs CTB to Full CTB. 

CTO: An orange-colored gel that is used to convert the color tempera- 
ture of daylight to the color temperature of tungsten light. It stands for 
Color Temperature Orange and is available in varying densities ranging 
from Vs CTO to Full CTO. 

Dailies: The developed and printed scenes from the previous day's 
filming, which are viewed by the key production personnel each day. 
These may also be in video format instead of a film print. Also called 
rushes. 

Daily Film Inventory: A form filled in with information relating to 
how much film is shot each day. It lists all film stocks and roll numbers 
used for the day, with a breakdown of good and no-good takes, waste 
footage, and any short ends made. 

Darkroom: A small, lightproof room, usually 4 X 4 ft in size, on a 
stage or in a camera truck, which is used for the loading and unloading 
of film. 

Day Player: A crew member who is hired for one or more days, usu- 
ally when additional cameras are being used or to fill in for another 
member of the camera department. 
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Daylight: A light source with a color temperature of approximately 
5600° Kelvin. 

Daylight Spool: A special spool, usually made of metal or plastic, that 
has opaque edges onto which the raw stock is tightly wound. It allows 
the film to be loaded into the camera in daylight or subdued light. Also 
referred to as a camera spool. 

Depth of Field: The range of distance within which all objects will be 
in acceptable sharp focus. It is an area in front of and behind the prin- 
cipal point of focus that will also be in acceptable focus. 
Diaphragm: The adjustable metal blades within the lens that controls 
the size of the opening through which the light enters the lens. It may 
also be called an iris. The size of the opening is expressed by an f-stop 
number. 

Diffusion Filter: A filter that is used to slightly decrease the sharpness 
of the image. It is good for smoothing out facial blemishes or wrinkles. 
It can also be used for dreamlike effects. When used, this filter may give 
the appearance that the image is out of focus. 

Digital Imaging Technician (DIT): A person who provides on-set oper- 
ation, troubleshooting, and maintenance of digital cameras, waveform 
monitors, monitors, digital recorders, and other related equipment. The 
Digital Imaging Technician is responsible for all image manipulation and 
color correction, in-camera recording, and troubleshooting and assisting 
in fulfilling the requirements and vision of the Cinematographer in film- 
style digital production. 

DIN: An abbreviation meaning Deutsche Industrie Norm. It is the 
German system for rating the film stock's sensitivity to light or film 
speed. 

Diopter: A filter that allows you to focus on something much closer 
than the lens would normally allow. 

Director of Photography (DP): The person in charge of lighting the 
set and photographing a film. The DP oversees all aspects of the cam- 
era department and the camera crew as well as the grip and lighting 
crews on a production during filming. He or she may also be called the 
Cinematographer or Lighting Cameraman. 

Displacement Magazine: A magazine that usually contains the feed 
and take-up sides in the same compartment of the magazine. In most 
displacement magazines, as the magazine sits on the camera, the feed 
side is toward the front, and the take-up side is toward the rear. 
DIT: Abbreviation for Digital Imaging Technician. 
Ditty Bag: A tool bag that usually contains many compartments of dif- 
ferent sizes, which is used by the Camera Assistant to hold tools and 
supplies needed for filming. Some of the items kept in the ditty bag include 
basic hand tools, the slate, tape measure, pens, markers, and camera 
tape. 
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Dolly: A four-wheeled platform on which a camera is mounted for 
moving shots. It may also have a boom arm, which allows the camera 
to be raised or lowered for a shot. 

Donut: A circular piece of rubber of various sizes, approximately Vior 
V2 in. thick with a circle cut out of the center. It is placed on the front of 
the lens and is used to seal the opening between the lens and the matte 
box to prevent light from entering the matte box from behind the lens 
and reflecting off the filters and into the lens. 

Double Perf: Film stock that contains perforations on both sides of the 
film frame. 

Downloading: The act of unloading the film from the camera and 
magazine. 

DP: Abbreviation for Director of Photography. 

Dummy Load: A short roll of raw stock film that is too small to be 
used for shooting. It may be used to test the magazines for scratches 
during the camera prep or to practice loading and threading magazines 
and cameras. 

Dutch Angle: Framing a shot with the camera tilted either left or right 
so that the image will appear diagonally within the frame. 
Dutch Head: A special type of head that allows you to shoot Dutch 
angle shots. 

Eastman Kodak: Trade name of a brand of professional motion pic- 
ture film stock. Sometimes shortened and referred to as Kodak. 
EI: Abbreviation for Exposure Index. See Exposure Index. 
80A Filter: Conversion filter used to convert daylight-balanced film 
for filming with tungsten light sources. When using this filter, you must 
adjust your exposure by two stops. The 80A filter is blue. 
85 Filter: Conversion filter used to convert tungsten-balanced film 
for filming under daylight conditions. When using this filter, you must 
adjust your exposure by '% stop. The 85 filter is orange. 
Emulsion: The part of the film stock that is sensitive to light. The 
emulsion is where the photographic image is recorded. 
End Slate: See Tail Slate. 

Enhancing Filter: A filter used to improve the color saturation of red-, 
orange-, and rust brown-colored objects in the scene while having little 
affect on other colors. 

Expendables: Items such as tape, pens, markers, batteries, etc. that are 
used up or expended by the camera department during the course of a 
production. 

Exposed Film: Any film that has been run through the camera and 
contains a photographed image. 

Exposure: The f-stop or t-stop that has been set on the lens for 
a particular shot. It can also be used to refer to the act of subjecting 
the film to light. The degree of exposure is determined by how much 
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light strikes the film and for how long the light is allowed to strike the 
film. 

Exposure Index (EI): A numeric value assigned to a film stock that is 
a measurement of the film's speed or sensitivity to light. 
Exposure Meter: A measuring device used to determine the amount 
or intensity of light that is illuminating a scene. The two main types of 
exposure meters are incident and reflected. The reflected meter is also 
called a spot meter. See Incident Meter; Light Meter; and Spot Meter. 
Exposure Time: The amount of time that each frame of film is exposed 
to light. For normal motion picture photography, the standard exposure 
time is expressed as Vko of a second with a film speed of 24 frames per 
second. 

EXT: Abbreviation for an exterior scene in the script. 
Eyebrow: A small flag that mounts directly to the matte box and is 
used to block any light from hitting the lens. It may also be called a 
sunshade or French flag. 

Eyepiece: The attachment on the camera that allows the Camera Operator 
to view the scene as it is being filmed. The eyepiece often contains an 
adjustable diopter to compensate for the differences in each person's vision 
and an eyecup for comfort and to protect the operator's eye. 
Eyepiece Covers: A small round cover, usually made of foam or cham- 
ois material, that is placed on the eyepiece so that it is more comfort- 
able for the Camera Operator. 

Eyepiece Extension: A long version of the camera eyepiece that is 
used when a short eyepiece is not convenient or comfortable for the 
Camera Operator. It is used most often when the camera is mounted to 
a gear head or fluid head. 

Eyepiece Heater: A heater element used to keep the eyepiece warm 

when shooting in cold-weather situations. It prevents the eyepiece 

from fogging. It may also be called an eyepiece warmer. 

Eyepiece Leveler: A long adjustable rod that is used to keep the eyepiece 

level while the camera is panning and tilting. The eyepiece leveler allows 

the eyepiece to remain at a comfortable position for the Camera Operator 

when doing extreme tilt moves with the fluid or gear head. 

Feed Side: The side of the magazine or camera that contains the fresh, 

unexposed film. 

Field of View: The angle covered by the camera lens. It may also be 
called angle of view. 

Film Can: A metal or plastic container that holds the fresh raw stock. 
It is used along with the black bag to wrap any exposed film or short 
ends that are created during shooting. 

Film Plane: The point located behind the lens where the film is held 
in place during exposure. It is the plane where the rays of light that 
enter the lens come together in sharp focus. 


474 THE CAMERA ASSISTANT'S MANUAL 

Film Speed: The rating assigned to the film based on its sensitivity to 
light. The film speed may be expressed as EI, ASA, DIN, or ISO. 
Film-to-Video Synchronizer: A device used when filming a video mon- 
itor or computer screen image with a film camera. Because the standard 
frame rate of video is different from that of film, the synchronizer must 
be used between the camera and the video source. 

Filter: A piece of optically correct glass that is placed in front of a 
lens to cause a change in the image. Gel-type filters are used on lights 
to create specific lighting effects. Some cameras also have the ability to 
accept a behind-the-lens gel filter. 

Filter Trays: Sliding trays that are used to hold a filter in the matte box. 
First Camera Assistant, First Assistant Cameraman (1st AC): A mem- 
ber of the camera crew whose duties include overseeing all aspects of 
the camera department, setting up and maintaining the camera, chang- 
ing lenses and filters, loading film into the camera, keeping the cam- 
era in working order, and maintaining focus during shooting. The 1st 
AC works closely with the Director of Photography and the Camera 
Operator and coordinates any additional camera crew members who 
are needed during the course of production. In Britain, Europe, and 
Australia, this position is referred to as the Focus Puller. 
Fish Eye Lens: A wide-angle lens that distorts the image to great 
effect. 

Flare: A bright spot or flash of light in the photographic image that 
may be caused by lights shining directly into the lens or by reflections 
from shiny surfaces. 

FLB Filter: Filter used when shooting under fluorescent lights with 
indoor type B films. 

FLD Filter: Filter used when filming under fluorescent lights with 
daylight-type film. 

Fluid Head: A mounting platform for the camera that allows the 
Camera Operator to do smooth pan and tilt moves during shooting. 
Its internal elements contain a highly viscous fluid that controls the 
amount of tension on the pan and tilt components of the head. 
Foam-Tip Swab: A foam-tip swab is a long wooden or plastic stick 
with a small piece of foam on one end. It may be used to remove any 
excess oil when oiling the camera. See Cotton Swabs. 
Focal Length: The distance between the optical center of the lens to 
the film plane when the lens is focused at infinity. Lenses are always 
referred to by their focal length, which is usually expressed in milli- 
meters, such as 25mm, 32mm, 50mm, etc. 

Focal Plane: The specific point behind the lens where the image is 
focused onto the piece of film. As the film travels through the camera, 
it is held between the pressure plate and the aperture plate in the film 
gate. Also referred to as the film plane. 
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Focal Plane Shutter: A rotating shutter located at the focal plane that 
alternately blocks light from striking the film and then allows the light 
to strike the film. It works along with the mirror shutter of the camera. 
Focus: The point in the scene that appears sharp and clear when 
viewed through the camera eyepiece. It may also refer to the act of 
adjusting the lens to produce a sharp image. 

Focus Chart: A special chart that is used when testing photographic 
lenses. It is used to help determine if the lens focus is accurate. 
Focus Extension: An accessory for the follow-focus mechanism that 
attaches to the right side of the follow focus so you can pull focus from 
either side of the camera. A flexible focus accessory, called a focus 
whip, may be attached to either side of the follow-focus mechanism. 
Focus Puller: A member of the camera crew who is responsible for 
maintaining focus during a shot. This term is used primarily in Britain, 
Europe, and Australia. In the United States, the Focus Puller is usually 
the same as the First Assistant Cameraman (1st AC). 
Focus Whip: An extension that allows the Assistant to step back from 
the camera and still be able to follow focus for a shot. It is a flexible 
extension that is 6 or 12 in. long. Also referred to as a whip. 
Fog Filter (Double Fog): Filter that simulates the effect of natural fog. 
A fog filter causes any light in the shot to have a flare. 
Follow Focus, Following Focus: The act of turning the focus barrel of 
the lens during the shot so that the actors stay in focus as they move 
through the scene. It may also be referred to as pulling focus. 
Follow Focus Mechanism: A geared attachment that mounts to the 
camera and engages to the gears on the lens. It enables the 1st AC to 
follow focus or pull focus during the shot. 

Footage Counter: A digital or dial type of gauge on the camera that 
indicates the amount of film that has been run through the camera. 
Format: A term most often used to indicate the film gauge you are 
shooting, such as 16mm, 35mm, or 65mm. 

Four-Inch Lens (4-in. Lens): A slang term used in the early days of 
filmmaking to indicate a 100 mm lens. 

FPS.: Abbreviation for frames per second. See Frames per Second. 
Frame: An individual photographic image. A motion picture is made 
up of thousands of individual frames. 

Frame Rate: The speed that the film runs through the camera. It is 
expressed in terms of frames per second (fps). 

Frames per Second (FPS): The standard measurement for film speed 
as it runs through the camera or projector. In the United States, 24 fps 
is the standard film speed; in Britain, Europe, and Australia, 25 fps is 
the standard film speed. 

French Flag: A small flag that is mounted onto the camera and used 
to help keep any lights from causing a flare in the lens. It consists of a 
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flexible arm onto which the flag is attached and positioned so that the 
flag prevents light from striking the lens. 

Friction Head: An early type of mounting platform for the camera that 
allows the Camera Operator to perform smooth pan and tilt moves when 
composing the scene. Its internal elements create friction by rubbing 
against each other, creating the tension for the pan and tilt portions of 
the head. Friction heads are not used very much today, but they were 
used quite often in the earlier days of filmmaking. 

Front Box: A wooden storage box that attaches to the front of the cam- 
era head and is used to hold a variety of tools and accessories. It is used 
by the 1st AC for storing the tape measure, miniflashlight, depth-of- 
field charts, pens, markers, compressed air, lens cleaner, gum, mints, 
etc. It may also be used to hold the DP's meters. 

F-Stop: The setting on the lens that indicates the size of the aperture. 

It is an indication of the amount of light entering the lens and does not 

take into account any light loss due to absorption. The standard series 

of f-stop numbers is 1, 1.4, 2, 2.8, 4, 5.6, 8, 11, 16, 22, 32, etc. 

Fuji: Trade name for a brand of professional motion picture film 

stock. 

Full Aperture: The entire area of the film frame that extends out to the 
perforations on the film. When looking through the eyepiece, it extends 
beyond the frame lines inscribed on the ground glass. 
Gaffer: The chief lighting technician and head of the lighting/electri- 
cal crew on a film set. The Gaffer works closely with the Director of 
Photography to light the set according to the DP's instructions. 
Gaffer Tape (2 in.): Cloth tape, usually 2-in. wide, that is used for any 
taping job that requires tape wider than the 1-in. camera tape. 
Gate: The part of the camera where the film is held while it is being 
exposed. Quite often when referring to the gate, we include the aper- 
ture plate, pressure plate, pull down claw, and registration pin. 
Gear Head: A mounting platform for the camera that allows the Camera 
Operator to do smooth pan and tilt moves during shooting. It is oper- 
ated by turning two control wheels that are connected to gears in the 
head. One control wheel, which is mounted on the left side of the head, 
is used for panning the camera. The other control wheel is mounted 
toward the back of the head and is used for making any tilt moves. 
Gel: Heat resistant cellophane material placed in front of a light 
source. It may be used to change the intensity of the light or to change 
the color of the light. 

Good (G): Any takes on the camera report that the Director chooses 
as his or her preference for each scene. The take number and footage 
amount are usually circled on the camera report, and it is these takes 
that are to be printed or transferred by the lab. The Editor will choose 
among the good takes when editing the film together. 
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Graduated Filter, Grad Filter: A partial filter in which half of it is 
clear and the other half contains the filter. 

Grayscale, Gray Card: The grayscale is a standard series of tonal 
shades ranging from white to gray to black. The gray card is a solid 
color gray. Both may be photographed at the beginning of each film roll 
and are used by the lab when processing the film to ensure the correct 
tonal values in the film. 

Grease Pencils: Erasable pencils used for making focus marks directly 
on the lens or focus-marking disk. 

Grip: Film crew member responsible for laying dolly track, setting 
C-stands and flags, moving large set pieces, and much more. A jack-of- 
all-trades on the set. A film set will have many different Grips on set, 
including the Key Grip, Dolly Grip, and Best Boy Grip. 
Ground Glass: A small piece of optical material, onto which a portion 
of the light from the lens is focused, to allow the Camera Operator to 
see the image that the lens is seeing. It is inscribed with lines that indi- 
cate the aspect ratio being used for filming and to assist the Operator in 
composing the shot. 

Guild Kelly Calculator: Trade name for a brand of depth-of-field cal- 
culator used by many 1st ACs. There are currently three types in use 
today: 16mm, 35 mm, and HD Kelly Calculators. 

Hair: A very fine piece of emulsion that appears in the gate and can look 
like an actual hair. It may be caused by the emulsion being scraped off of 
the film as it travels through the gate. If it is not removed from the gate, it 
will appear as a large rope on the screen when the film is projected. 
Handheld: Any shot that is done by the Camera Operator physically 
holding the camera on his or her shoulder while filming. It is often 
used for point-of-view shots of an actor walking or moving through the 
scene. See Camera, Handheld. 

Handheld Accessories: Any item needed to make handheld shots eas- 
ier. These items may include left- and right-hand grips, shoulder pad, 
smaller clamp-on-style matte box, and smaller film magazines. 
Hard Mattes: Covers with an opening cut out of the center and placed 
in front of the matte box to block any unwanted light from striking 
the lens. 

Harrison & Harrison: Trade name of a brand of motion picture camera 
filter. 

HD: Abbreviation for high-definition video. 

Head: A platform for mounting the camera that allows the Camera 
Operator to make smooth pan and tilt moves during the shot. The two 
most commonly used heads are fluid heads and gear heads. 
Head Slate: A slate that is photographed at the beginning of a shot. 
High Angle: A shot that is done with the camera placed high above 
the action and pointed down toward the subject or action. 
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High Definition (HD): A video format that captures images at a much 
higher quality than VHS, Beta, or any other previous video format. HD 
is said to have an image quality as good as 35 mm motion picture film. 
High Hat (Hi Hat): A very low camera mount used when filming low- 
angle shots. 

High Speed: Any filmed shot that is done at a speed greater than 
normal sync speed. 

HMI Lights (Hydrargyrum Medium Arc Iodide): Lighting devices that 
produce a color temperature that is equivalent to the color temperature 
of natural daylight. They are often used when filming daylight interior 
scenes to help supplement the existing daylight coming through the 
windows. 

HMI Speed Control: A camera speed control used when filming with 
HMI lights. 

Hyperfocal Distance: A special case of depth of field that may be 
defined as the closest point in front of the lens that will be in acceptable 
focus when the lens is focused to infinity. In other words, it is the clos- 
est focus distance at which objects at infinity and close to the lens are 
both in focus. It is the focus point that gives you the maximum depth of 
field for a given shooting situation. 

IATSE: An abbreviation for the primary motion picture union that 
oversees all craft unions and guilds in the film industry. The full 
name is International Alliance of Theatrical Stage Employees, Moving 
Picture Technicians, Artists and Allied Crafts of the United States, Its 
Territories and Canada. 

ICG: Abbreviation for International Cinematographers Guild. 
Inching Knob: A small knob that may be located either inside or out- 
side the camera body that allows you to slowly advance or inch the film 
through the movement. 

Incident Light: The light from all sources that falls on the subject 
being filmed. 

Incident Meter: A light meter used to measure the amount of incident 
light that is falling on the subject. 

Insert Slate: A small scene slate used to identify any MOS or insert shots 
being filmed. The typical insert slate does not contain clapper sticks. 
INT: Abbreviation for an interior scene in the script. 
Intermittent Movement: The starting and stopping movement of the 
film transport mechanism as it advances the film through the camera. 
Iris: An adjustable diaphragm that is used to control the amount of 
light that is transmitted through the lens. The iris of the lens consists 
of overlapping leaves that form a circular opening to vary the amount 
of light coming through the lens. 

Iris Rods: Metal rods of varying lengths that are used to support the 
matte box, follow focus, or other accessory on the camera. 
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ISO: Abbreviation for International Standards Organization. It is a rat- 
ing of the film stock's sensitivity to light and is sometimes used in place 
of ASA or EI. 

Keepers: A small arm or lever that engages to the sprocket roller 
ensuring that the film perforations are aligned with the roller. If the 
film perforations are not locked and aligned to the roller, the film will 
not travel smoothly through the camera. 

Kelvin: The temperature scale used for measuring the color tempera- 
ture of a light source. 

Kimwipe: Soft tissuelike material similar to lens tissue that is used for 
cleaning filters or any other small cleaning job. Kimwipes should not 
be used to clean lenses. 

Kodak: Trade name for a brand of professional motion picture film 
stock. Also known by its full name, Eastman Kodak. 
Lab or Laboratory: The facility where the film is sent to be processed, 
developed, and printed or transferred to video. 

Latitude: The ability of the film emulsion to be underexposed or over- 
exposed and still produce an acceptable image. 

Left-Hand Grip: An attachment for the camera used when shooting 
handheld shots that is placed on the left side of the camera and allows 
the Camera Operator to hold the camera steady in a comfortable posi- 
tion for shooting. 

Legs: A slang term used to refer to the tripod for the camera. Baby 
legs refer to the smaller tripod, and standard legs refer to the larger 
tripod. 

Lens: An optical device through which light rays pass to form a 
focused image on the film. Lenses are usually referred to by their focal 
length, and the two types are prime lenses and zoom lenses. See Prime 
Lens and Zoom Lens. 

Lens Cleaner: Special liquid that is used to clean lenses and filters 
along with lens tissue. 

Lens Extender: An attachment that is placed between the lens and 
the camera that increases the focal length of the lens being used. The 
most common lens extenders are the 1.4 X, which increases the focal 
length by 1.4 times the actual focal length, and the 2X, which doubles 
the focal length. 

Lens Light: A small light, mounted to a flexible arm that is attached to 
the camera, that allows the 1st AC to see the lens focus and zoom mark- 
ings when filming in a dark set. It is sometimes called an Assistant's 
Light, Little Light, or Niner Light. 

Lens Shade: A rubber or metal device that either screws on or is 
clamped onto the front of the lens. It may be used to hold round filters 
and to keep any stray light from striking the front element of the lens. It 
may also be called a sunshade. 
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Lens Speed: The lens speed refers to the widest f-stop to which the 
lens opens up. The smaller the f-number, the faster the lens. 
Lens Tissue: Special tissues used to clean lenses and filters along with 
lens cleaner. 

L-Handle: See Speed Crank. 

Light Meter: A measuring device that is used to measure the amount of 
light illuminating the scene. See Combination Meter; Exposure Meter; 
Incident Meter; Reflected Meter; and Spot Meter. 

LLD Filter: A filter used when filming with tungsten-balanced film in 
low-light daylight situations. It is usually used in early morning or late 
afternoon and requires no exposure compensation. 
Loader: The member of the camera crew who is responsible for load- 
ing and unloading the film into the magazines. A loader is usually used 
on larger productions when two or more cameras are being used. 
Lock Off: Any shot that is done with the pan and tilt mechanisms of the 
camera head locked so that the camera is not moved during filming. 
Long Lens: Term used to refer to a telephoto lens or a lens that has a 
focal length that is longer than that of a normal lens. 
Loop: A slack length of film between the sprocket wheels and camera 
or projector gate. It is designed to absorb the tension caused by intermit- 
tent movement, thus avoiding the tearing of film as it travels through 
the camera. If the loop is not set correctly, the film may become jammed 
in the camera or magazine, and the camera may not run properly. 
Low Angle: A shot that is done with the camera placed below the 
action and pointed up toward the subject or action. 
Low-Contrast Filter: A filter that lowers the contrast by causing light 
to spread from highlight areas to shadow areas. Also referred to as 
lo-con filter. 

Low Hat: A very low camera mount used when filming low-angle shots. 
It is similar to the high hat, but it enables you to get the camera lower. 
Mag: Abbreviation for magazine. 

Magazine: A removable, lightproof container that contains the film 
before and after exposure. See Coaxial Magazine and Displacement 
Magazine. 

Magliner: The trade name of a four-wheel folding hand truck used 
by many Camera Assistants to expedite the moving of the many equip- 
ment cases on a film set. The two most common types of Magliner carts 
are the Gemini Jr. and the Gemini Sr. 

Maglite Bulbs: Replacement bulbs for the small flashlight usually 
used by most Camera Assistants. 

Marks: Small pieces of colored tape, chalk marks, or any other item 
placed on the ground and used to identify various positions. They are 
used to indicate where the actor is to stand for the shot, where the dolly 
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starts and stops its move, or as a reference for focus used by the First 
Assistant Cameraman. 

Matte Box: An accessory that mounts to the front of the camera 
to shield the lens against unwanted light and also used to hold any 
filters. 

Mini Maglite: Small pocket-type flashlight used by most crew people. 
Mirrored Shutter: A shutter that incorporates a mirror into its design 
so that the image may be reflected to the viewfinder when the shutter is 
closed to the film. When the shutter is open, the light goes to the film so 
that the film may be exposed. 

Mitchell: A trade name of one of the earlier models of motion picture 
cameras. It is also the name of a type of diffusion filter used in front of 
the camera lens. See Mitchell Diffusion. 

Mitchell Diffusion: The trade name of a brand of motion picture 
camera diffusion filters. See Diffusion Filter. 

Mitchell Flat Base: A type of top casting of the high hat, low hat, 
tripod, or dolly onto which the head is mounted. 

Monitor: A television or video screen used by the Director during 
filming to check the framing of the shot and the quality of the perform- 
ance. It is used in conjunction with a video camera that is attached to 
the film camera viewing system. 

MOS: Any shot that is done without recording synchronous sound. It 
is an abbreviation for minus optical sound. 

Multicamera: The use of two or more cameras simultaneously to 
shoot a scene from more than one angle. 

Mutar: A 16mm lens attachment that is designed for use on a Zeiss 10- 
100mm zoom lens. It is used to increase the angle of view of the lens. 
ND: Abbreviation for neutral density filter. 

Negative Film Stock: Film that, when processed, produces a negative 
image of the scene. In other words, it is a film stock that renders all 
lights, darks, and colors as their opposite on the developed original. A 
positive print must be made of this negative for viewing purposes. 
Neutral Density Filter (ND): A filter used to reduce the amount of 
light that strikes the film. Neutral density filters are gray and come in 
varying densities. 

Nitrate Base Film: A highly flammable film stock used in the early 
days of filmmaking. It was made up of cellulose nitrate that was capable 
of self-igniting under certain circumstances. It is no longer used for the 
manufacture of motion picture film. 

No Good (NG): Any take that is not printed or circled on the cam- 
era report. On the daily film inventory report form it refers to the total 
amount of footage for all takes on the camera report that are not to be 
printed or transferred by the lab. 
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Normal Lens: A lens that essentially gives an approximate image size as 
that seen by the human eye if viewed from the position of the camera. 
NTSC: An abbreviation for National Television System Committee. 
Obie Light: A light that is mounted on the camera directly over the 
matte box. Its common use is to highlight the actor's eyes. 
O'Connor: Trade name for a brand of professional motion picture 
fluid head. 

1.85 (One-Eight-Five): The standard aspect ratio for most of today's 
theatrical motion pictures. It may also be written as 1.85:1, which 
means that the picture area is 1.85 times as wide as it is high. 
One-Inch Lens (1-in. Lens): A slang term used in the early days of 
filmmaking to indicate a 25 mm lens. 

One-Light Print: A print made from the negative with no color cor- 
rection. It is made by using one printer light setting for all shots within 
the roll of film. 

V3-V3 Rule: The rule that states that one-third of the depth of field is in 
front of the focus point and two-thirds is behind the focus point. 
Opening Up the Lens: Turning the diaphragm adjustment ring on the 
lens to a smaller f-stop number, which results in a larger diaphragm 
opening. Opening up allows more light to strike the film. 
Operator: See Camera Operator. 

Optical Flat: A clear piece of optically corrected glass that is placed 
in front of the lens to protect the lens. It is also used to help reduce 
the sound coming from the camera. Most of the sound from a cam- 
era comes out from the lens port opening, so an optical flat in front of 
the lens helps to cut down this sound, making the Sound Mixer's job 
easier. 

Orangewood Sticks: Wooden sticks that are used to remove emulsion 
buildup in the gate or aperture plate. The aperture plate or gate should 
only be cleaned with these sticks. 

Overcrank: Running the camera at a speed that is higher than normal 
sync speed. This causes the action to appear in slow motion when it is 
projected at sync speed of 24 frames per second. The term was origi- 
nated in the early days of filmmaking when all cameras were cranked 
by hand. 

Overexpose: Allowing too much light to strike the film as it is being 
exposed. This results in the photographic image having a washed-out 
look or being much lighter than normal. 

Pan or Panning: The horizontal or left and right movement of the 
camera. 

Panavision: Trade name of a brand of professional motion picture 
camera. 

Paper Tape (Vain, or V4in.): Tape that is most often used to make focus 
marks on the lens. It is wrapped around the barrel of the lens so that 
you may mark it for following or pulling focus. 
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Paper Tape (1/2 in. or 1 in.): Tape that may be used for making actor's 
marks, labeling equipment, or any other taping job during production. 
Paper Tape (2 in.): Tape that is used for the same types of things as gaffer 
tape. Used for hanging items on painted walls because the glue is not as 
strong as that on gaffer tape, so it will not remove paint when taken down. 
It may also be used to seal any cracks or holes in the darkroom. 
Perforations, Perfs: Equally spaced holes that are punched into the 
edges of the film along the entire length of the roll. These holes are 
engaged by the teeth of the sprockets in the film magazines and camera 
movements, allowing the film to accurately travel through the camera 
before and after exposure. 

Persistence of Vision: The phenomenon that allows the human eye to 
retain an image for a brief moment after it has been viewed. This allows 
the illusion of movement when a series of still pictures are projected on 
a screen at a specified rate of speed. At normal sync speed of 24 frames 
per second, a series of still frames projected on the screen appear to be 
moving continuously to the human eye. 

Pitch: The distance between the top edge of one perforation to the top 
edge of the next perforation. This distance is measured along the length 
of the film. 

Polarizing Filter: A filter that is used to reduce glare and reflections 
from reflective, nonmetallic surfaces. It is also used to enhance or 
darken a blue sky or water. 

Powder Puffs: Soft makeup-type pads that are used to erase informa- 
tion that is written on an acrylic slate with erasable slate markers. 
Precision Speed Control: An external speed control attachment that 
allows you to vary the speed of the camera. 

Prep: The time during preproduction when the equipment is checked 
to ensure that it is in working order. 

Pressure Plate: A flat, smoothly polished piece of metal that puts pres- 
sure on the film, keeping it flat against the aperture plate and steady as 
it travels through the gate. 

Primary Colors: For the purposes of cinematography, the three pri- 
mary colors of light are red, blue, and green. When equal amounts of 
these three colors of light are combined, they form what is known as 
white light. All colors of light are made up of varying combinations 
of these primary colors. The corresponding complementary colors are 
cyan, yellow, and magenta, respectively. 

Prime Lens: A lens of a single, fixed focal length. Examples of prime 
lenses are 25mm, 35mm, 50mm, 75mm, 100mm, etc. 
Print All: The instructions given to the lab that tell them to print all 
of the takes on a given roll of exposed film. 

Print Circle Takes Only: The instructions given to the lab that tell 
them to print only the takes that have been circled on the camera report 
for a specific roll of film. 
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Production Company: The name of the company that is producing 
the film. It may be a small independent company or a major Hollywood 
studio. 

Production Number: A specific number assigned to a film production 
or television episode as assigned by the production company. By having 
a specific production number for each project, a production company can 
keep track of the various expenses and things needed for each project. 
Production Title: The working title of the film as assigned by the 
production company. 

Professional Cameraman's Handbook: An indispensable manual 
used by both Camera Assistants and Directors of Photography. It con- 
tains illustrations and descriptions of the many different cameras and 
related pieces of equipment in use today. 

Pro-Mist Filter: A diffusion filter that is used to soften harsh lines in 
an actor's face. 

Pull Down Claw: These are the small hooks or pins, located in the 
camera movement, that engage into the perforations of the film and pull 
the film into position between the aperture plate and pressure plate so 
that it may be exposed. 
Pulling Focus: See Following Focus. 

Quick Release Plate: A detachable plate that is used to secure the 
camera to the tripod head. It allows for quick and easy removal and 
attachment of the camera. 

Rain Cover: A waterproof cover used to protect the camera and maga- 
zine in extreme weather conditions, including snow and rain. It con- 
tains openings for the lens and viewfinder. 
Raw Stock: Fresh unexposed and unprocessed film stock. 
Reflected Light: Any light that is bouncing off of, or being reflected 
by, an object. 

Reflected Meter: A light meter used to measure the amount of reflected 
light that is bouncing off of or reflected by an object. 
Reflex Camera: Any camera that allows viewing through the lens dur- 
ing filming. The camera contains a mirrored shutter that directs the 
image to the viewfinder for the Camera Operator to see the shot. 
Reflex Viewing System: A viewing system that allows the Camera 
Operator to view the image as it is being filmed. 

Registration: The accurate positioning of the film in the film gate as it 
is running through the camera. Any variation causes a jump or blur in 
the photographic image. During the camera prep, the registration may be 
checked by filming a registration chart and then viewing the results. 
Registration Chart: A chart containing a series of crossed lines that 
is used during the camera prep to check the registration of the camera. 
By shooting a double-exposed image of the chart and then viewing the 
results, you can tell if the registration of the camera is accurate. 
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Registration Pins: Part of the camera movement that consists of 
a small pin that holds the film securely in the gate while it is being 
exposed. Some cameras contain a single registration pin, while many 
professional cameras contain two registration pins. These cameras are 
often referred to as dual-pin registered cameras. 

Remote Switch: An external attachment that allows the camera to be 
switched on and off from a distance. 

Reversal: Film that, when processed, produces a positive image of the 
scene. It may also be called positive film, and it may be viewed directly. 
Right-Hand Grip: A camera accessory item used when filming hand- 
held shots. As the name implies, it attaches to the right-hand side of 
the camera and is used to hold the camera steady during shooting. It 
usually contains an on-off switch for the Camera Operator to start and 
stop the camera. 

Rocker Plate: A very low-angle camera mount that allows the Camera 
Operator to make smooth pans and tilts without using a fluid head or 
geared head. 

Roll Number: The number assigned to a roll of film when it is placed 
on the camera. Each time a new roll of film is placed on the camera, the 
next higher number is assigned to that roll. 

Ronford Baker: Trade name of a brand of professional motion picture 
fluid heads and tripods. 
Rubber Donut: See Donut. 
Rushes: See Dailies. 

Sachtler: Trade name of a brand of professional motion picture cam- 
era fluid heads and tripods. 

Samuelson Mark II Calculator: Trade name of a brand of depth-of- 
field calculator used by most 1st ACs. 

Scene: The basic unit of a script with action occurring in a single 
setting. 

Scene Number: The number assigned to a scene based on its place in 
the script. A scene is a section of the film as it takes place in a particu- 
lar location or time in the story. Normally each time the location or the 
time changes, a new scene number is assigned to the action. 
Script Supervisor: The person on the film crew who keeps track of 
the action for each scene. He or she keeps detailed notes for each shot 
regarding actor movement, placement of props, dialog spoken, etc. The 
Script Supervisor tells the 2nd ACs what the scene and take number 
are for each shot. 

Second Camera: An additional camera used for filming shots or 

scenes at the same time as the primary or main camera. 

Second Camera Assistant, Second Assistant Cameraman (2nd AC): 

The member of the camera crew whose duties include assisting the 
First Assistant Cameraman (1st AC), clapping the slate for the shot, 
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keeping camera reports, placing marks for actors, and loading and 
unloading film into the magazines. The 2nd AC reports directly to the 
1st AC during production. In Britain, Europe, and Australia, this posi- 
tion is referred to as the Clapper/Loader. 

"Second Marker," "Second Slate," or "Second Sticks": What the 2nd 
AC calls out when slating a shot a second time. The first slate may have 
been missed by the Camera Operator or Sound Mixer. 
Setup: The basic component of a film's production, referring to each 
camera position or angle. 

Short End (SE): A roll of unexposed raw stock that is less than a full- 
size roll but larger than a waste roll or dummy load. 
Short Eyepiece: A smaller version of the camera eyepiece that is used 
especially when filming handheld shots. It may also be used on the 
camera in certain filming situations where the long eyepiece is too 
uncomfortable or in an awkward position. 

Shoulder Pad: A small pad that attaches to the underside of the cam- 
era when doing handheld shots to make it more comfortable for placing 
the camera on the Camera Operator's shoulder. If a shoulder pad is not 
available, you may use a rolled-up jacket or towel, or anything else that 
can be used as padding. 

Shutter: The mechanical device in a camera that rotates during film- 
ing to alternately block light from the film and then allow it to strike 
the film. 

Shutter Angle: A measurement in degrees of the open part of the cam- 
era shutter that allows light to strike the film. 

Silicone: A type of lubricant that is available in a spray or liquid 
form. The spray is used to lubricate various components, including the 
sliding base plate or tripod legs if they begin to stick. The liquid type 
is usually used to lubricate the pull down claws of certain cameras. 
When using silicone on the camera pull down claw, you should only 
use the type recommended for the particular camera you are using, and 
it should be provided by the camera rental company. 
16 mm: A film gauge, introduced in 1923, that was used mainly for 
nontheatrical or amateur productions. It is most commonly used today 
for music videos, commercials, and many television series. 
65 mm/70 mm: Film gauge that is most often used for release prints of 
theatrical films. It is very rarely used for actual productions. ARRI and 
Panavision are two companies that still manufacture 65 mm cameras 
for filming. 

Slate: A board marked with the pertinent identifying information for 
each scene photographed. It should contain the film's title, Director's 
name, Cameraman's name, date, camera roll number, scene number, 
and take number. The two main types of slates are sync and insert. See 
Insert Slate and Sync Slate. 


GLOSSARY 487 


Slate Markers: Erasable markers that are used to mark information on 

acrylic slates. It is usually some type of dry erase marker. 

Sliding Base Plate: An attachment used for mounting the camera to 

the head. It is usually a two-part plate, with the bottom piece mounted 

to the tripod head and the top piece mounted to the camera. 

SOC: Abbreviation for the Society of Camera Operators. 

Society of Camera Operators: An honorary organization composed of 

several hundred men and women who make their living operating film 

and/or video cameras. 

Soft-Contrast Filter: A filter that lowers the contrast by darkening the 
highlight areas. 

Soft Focus: Indicates a shot or scene that appears to be out of focus to 
the viewer's eye. 

Space Blanket: A large cover used to protect the camera and equip- 
ment from the sun and weather. It is usually a bright silver color on one 
side and may be red, green, blue, or another color on the opposite side. 
Speed (Camera): The rate at which the film travels through the cam- 
era. Standard sync speed in the United States is 24 frames per second, 
and in Britain, Europe, and Australia, it is 25 frames per second. 
Speed Crank: An L-shaped handle that attaches to the follow-focus 
mechanism. It is used when the 1st AC or Focus Puller has a very long 
focus change to do during a shot. 

Speed (Film): An indication of the film's sensitivity to light. The film 
speed may be referred to as EI, ISO, ASA, or DIN number. 
Speed (Lens): The f-stop or t-stop setting of the lens at its widest open- 
ing. The smaller this number, the faster the lens. Fast lenses are used 
many times for filming in extreme low light situations. 
Split Diopter: A filter that may be used to maintain focus on two objects, 
one in the foreground and one in the background. The split diopter is 
round, and only half of it contains the diopter. The remaining half of the 
filter is clear. 

Split Focus: The technique of setting the focus so that a foreground 
object and a background object are both in focus for a shot or scene. It 
is usually best to check with the DP to see if he or she wants you to try 
to do a split focus for a shot. 

Spot Meter: An exposure meter that takes a light reading by measur- 
ing the light that is reflected by an object. 

Spreader: A metal or rubber device that has three arms and opens up 
to form a horizontal Y-shape to support the legs of the tripod. It prevents 
the legs of the tripod from slipping out from under the camera. It may 
also be called a spider or a triangle. 

Sprocket Holes: Equally spaced holes punched into the edges of film 
stock so that it may be advanced through the camera or projector. See 
Perforations. 


488 THE CAMERA ASSISTANT'S MANUAL 


Sprockets: Small teeth or gears inside the camera or projector that 
advances the film by engaging in the perforations of the film. 
Stabilo Grease Pencil: The brand name of an erasable marker used by 
many 1st ACs. It is available in many colors and may be used to make 
focus marks on lenses or on the white focus-marking disk of the follow- 
focus mechanism. 

Standard Legs, Standards: A slang term to indicate the tripod on 
which the camera and head are mounted. Most standard tripods can be 
adjusted in height from approximately 4 ft to 6 or 7 ft. 
Star Filter: A filter placed in front of the lens to give highlights to any 
lights that appear in the scene. The star filter produces lines coming from 
bright lights in the scene, depending on the texture of the star filter. 
Stick-on Letters [Vz in. or % in.): Plastic or vinyl adhesive-backed 
letters and numbers that are used to label the slate with information 
related to the production. 

Sticks: Slang term used to refer to the tripod. Also slang for the sync 
slate or clap sticks. 

Stop: An abbreviation meaning the f-stop or t-stop. 

Stop Pull: The technique of changing the f-stop or t-stop setting of the 

lens during a shot. 

Stopping Down the Lens: See Closing Down the Lens. 
Sunshade: A small flag or hood that attaches directly to the matte box 
or the lens to help prevent any light from striking the lens or the filter. It 
may also be called an eyebrow, French flag, or lens shade. See Eyebrow; 
French Flag; and Lens Shade. 

Supa Frost Filter: Trade name of a brand of motion picture camera 
diffusion filter. 

Sync: Abbreviation for synchronization or synchronized. It is usually 
used to indicate a film or scene that is shot with sound being recorded 
simultaneously. 

Sync Slate: Slate used for identifying all shots done with sound. It 
contains two hinged pieces of wood that are clapped together at the 
beginning of each sound take. 

Sync Speed: The speed that gives motion pictures the appearance of nor- 
mal motion to the viewer. In the United States, sync speed is 24 frames per 
second, and in Britain, Europe, and Australia, it is 25 frames per second. 
Tachometer: A dial or meter located on the camera that shows the 
speed while the camera is running. 

Tail Slate: A slate that is photographed at the end of a shot. When 
doing a tail slate, the slate is held upside down. 

Take, Take Number: The number assigned to a scene each time it is 
photographed. It refers to a single, uninterrupted shot filmed by the 
camera. Each time a scene or portion of a scene is shot, it is given a new 
take number. 


GLOSSARY 489 


Take-up Side: The side of the magazine or camera that contains the 
exposed film. 

Tape Measure: A device used by the 1st AC to measure the distance 
from the film plane of the camera to the subject. The typical tape meas- 
ure is 50-ft long and is made of cloth or fiberglass material. 
Telephoto Lens: A lens of long focal length that allows you to photo- 
graph close shots of faraway objects. It has a small angle of view. 
35 mm: The standard film gauge, introduced in 1889, that is used for 
most professional theatrical and television productions. It is used pri- 
marily for larger productions because of its excellent image quality. 
Three-Inch Lens (3-in. Lens): A slang term used in the early days of 
filmmaking to indicate a 75 mm lens. 

Tiffen: Trade name of a brand of motion picture camera filter. 
Tilt: The vertical or up and down movement of the camera. 
Tilt Plate: An accessory that is attached between the camera and the 
head and is used when doing extreme tilt angles with the camera. It 
allows the Camera Operator to tilt the camera at a much steeper angle 
than is possible with the standard gear head or fluid head. Many gear 
heads contain a built-in tilt plate for these types of shots. 
Total (T): A section on the camera report and also on the film inven- 
tory form that indicates the combined total of all Good, No Good, and 
Waste footage. 

Tracking (Lens): The ability of a zoom lens to stay centered on a par- 
ticular point throughout the range of its zoom. 
Triangle: See Spreader. 

Tripod: A three-legged camera support that can be adjusted in height. 
When choosing a tripod, be sure that its top-casting piece is the same 
as the head that will be used for filming. For example, a tripod with a 
flat base will not accept a head with a bowl base without some type of 
adapter piece. See Baby Legs and Standard Legs. 

T-Stop: A number that is similar to the f-stop, but it is much more 
precise. It indicates the exact amount of light that is transmitted through 
the lens. 

Tungsten: Any light source with a color temperature of approximately 
3200° Kelvin. 

Two-Inch Lens (2-in. Lens): A slang term used in the early days of 
filmmaking to indicate a 50 mm lens. 

Undercrank: To operate the camera at any speed that is slower than 
normal sync-sound speed of 24 or 25 frames per second. As with the 
term overcrank, it originated in the early days of filmmaking when all 
cameras were cranked by hand. 

Underexpose: Exposing the film to less light than you would for a 
normal exposure. By allowing too little light to expose the shot, you 
end up with a very dark image. 
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Variable Shutter: A camera shutter that allows you to change the 
angle for specific filming situations. It allows you to make longer or 
shorter exposures while the speed of the camera remains constant. It 
may be used to make fades and dissolves within the camera. It may also 
be used by the DP to control the exposure and change the depth of field 
of a shot without changing the exposure setting on the lens. On some 
cameras that contain variable shutters, you can adjust the shutter angle 
while the camera is running. 

Variable-Speed Camera Motor: A motor that allows you to change the 
speed of the camera for certain types of shots. It enables you to film at very 
slow speeds or very fast speeds, depending on the effect that you want. 
Video Assist: A system that incorporates a video camera onto the film 
camera. The image that strikes the mirror shutter of the camera is split 
so that part of it goes to the viewfinder and part goes to the video cam- 
era. The image from the video camera is then sent to a video monitor 
for the Director to view. 

Video Cables: Any cables needed to connect the video tap to the video 
monitor or recorder. 

Video Monitor: A television monitor that is used along with the video tap 
to allow the Director to view the shot during filming. See Video Assist. 
Video Tap: A video camera that is attached to the film camera during 
shooting. It allows the Director to view the shot on the video monitor 
as it is being filmed. See Video Assist. 

Viewfinder: The attachment on the camera that allows the Camera 
Operator to view the action. Today's modern film cameras all contain 
a reflex viewfinder system. This allows the Camera Operator to line up 
the shot and view it exactly as it will appear on film. The image com- 
ing through the lens is reflected onto a mirror shutter and is formed on 
a ground glass, which is seen through the viewfinder by the Camera 
Operator. See Eyepiece. 

Vignetting: A term used to indicate that a portion of the matte box or 

lens shade is visible or blocking the frame when viewing through the 

lens. It usually occurs on a very wide-angle lens. 

Vinten: Trade name of a brand of professional fluid camera head. 

Vitesse: Trade name of a brand of professional motion picture gear 

head. 

Waste (W): The amount of footage remaining on a roll that is left over 
after the Good and No Good footage have been totaled. It is too small to 
be called a short end and may be used as a dummy load. It is written in a 
section of the camera report and also on the film inventory report form. 
Weaver Steadman: A trade name of a brand of professional motion 
picture fluid head. 

Whip: A slang term used for a type of follow-focus extension. It usu- 
ally consists of a small round knob attached to a long flexible cable, 
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which then connects to the follow focus-mechanism on the camera. It 
may also be called a focus whip. 

Wide-Angle Lens: A lens that has a very short focal length or a focal 
length less than that of a normal lens. It may exaggerate perspective and 
covers a large angle of view. 

Wrap: The period at the end of a day's shooting or at the completion 
of the film or production, when all of the equipment is packed away. At 
the conclusion of a production, the wrap usually consists of cleaning 
and packing the equipment and returning it to the rental house. 
Wratten Filter: An optically correct gel filter that is used on a camera 
lens in place of or in addition to a glass filter. In many cases the gel filter 
is placed behind the lens in a special gel filter holder. 
Zeiss: Trade name of a brand of professional motion picture camera 
lens. 

Zoom: An effect that is achieved by turning the barrel of the zoom 

lens, to change the focal length of the lens, so that the object in the 

frame appears to get larger or smaller in the frame. 

Zoom In: The act of changing the focal length of the lens so that the 

angle of view decreases and the focal length of the lens increases. By 

doing this, the subject becomes larger in the frame. 

Zoom Lens: A lens that has varying focal lengths. It allows you to 

change the focal length by turning an adjustment ring on the barrel of 

the lens. An object can be held in focus while the angle of view and size 

of the object are changed during the shot. 

Zoom Motor: An electric motor that attaches to the zoom lens to allow 
you to do a smooth zoom move during a shot. It may be built into the 
lens, or it may be an additional item that you must attach to the lens. 
Zoom Out: The act of changing the focal length of the lens so that 
the angle of view increases and the focal length of the lens decreases. 
By doing this, the subject becomes smaller in the frame. Zooming out 
increases depth of field. 
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A 

Aaton, definition, 465 
Aaton A-Minima 

film stock, 347 

specs, 281 
Aaton 35-111, specs, 283 
Aaton Xtera, specs, 282 
Abby Singer Shot, 

definition, 465 

AC, see Assistant 

Cameraman (AC) 
Academy Aperture 
basic concept, 8 
definition, 465 
Accessories, see Tools and 

Accessories 
Acetate Base 

characteristics, 5 
definition, 465 
Active Displacement 
Magazine, 
operation, 83, 85 

Actors 

and depth of field, 211 
focusing tips, 229 
focus measurements, 

223-224 
marking, 100-104, 156 
slating procedures, 109 

AD, see Second Assistant 

Director (AD) 
AKS Case 

definition, 465 
recommended items, 429 
and 2nd AC, 61, 145 
Allen Wrench, 417 
American 

Cinematographer 
Manual, see ASC 
Manual 
American Society of 

Cinematographers 
(ASC), definition, 
465 

American Standards 

Association (ASA) 


definition, 466 
film speed tables, 

430-431 
Anamorphic Lens 
aspect ratios, 8 
characteristics, 202 
curved surface shots, 

201 

definition, 465 
viewing system 

problems, 266 
Angle of Acceptance, 

exposure meters, 14 
Angle of View 
definition, 465 
normal lens, 201 
35 mm lens, 202 
Anti-Halation Backing 
definition, 465 
film stock, 6 
Aperture (Camera), see also 
Gate 

aspect ratios, 10-11 
definition, 18, 20, 465 
and depth of field, 

211-212, 245 
iris control unit, 357 
viewfinder eyepiece 

setting, 197-198 
Aperture (Lens) 

camera prep checklist, 172 
changing lens, 111, 220 
critical, 218 
definition, 12, 466 
depth of field, 206-207, 

211-212, 216 
eyepiece setting, 197 
focus marks, 226 
and f-stop, 216-218, 

433-434 
lens control system, 358 
lens speed, 202 
ND filters, 29 
start-of-day procedures, 

188 

witness marks, 228 


Aperture Plate 

camera loading, 191 
camera lubrication, 193 
camera prep checklist, 
168 

definition, 466 

film loading/unloading, 

191 
filters, 27 

gate operation, 20, 233, 
263 

start-of-day procedures, 

187 
Arriflex 

aspect ratio, 11 
definition, 466 
EXD-1, 357 
focusing tips, 227 
follow focus mechanism, 

174 
gear head, 38 
ICU, 357 
LCC, 358-359 
LCS, 358 
oiling, 193-194 
RCU, 357 
RPC, 359 

sliding base plate, 169 
special tools, 423-424 
wireless lens control 

system, 358 
WRC-2, 357 
Arriflex 35-3, specs, 

299-301 
Arriflex 235, specs, 

293- 294 
Arriflex 416, specs, 

288-289 
Arriflex 435, specs, 

296-297 
Arriflex 535, specs, 

294- 295 
Arriflex 765, specs, 

301-302 
Arriflex Arricam Lite, 
specs, 289-291 
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Arriflex Arricam Studio, 

1st AC, see First 

Back Focus 

specs, 291-293 

Assistant 

HD video, 250-251 

Arriflex 16BL, specs, 

Cameraman (1st AC) 

problems, 270 

284-285 

IATSE, 327-328 

SD/HD camera setup, 

Arriflex 35BL, specs, 

invoicing, 341-344 

247 

297-298 

job attitude, 336-337 

Barney 

Arriflex 35mm, ground 

job duties, 337 

camera prep checklist, 

glass, 199 

job interview, 335-336 

170 

Arriflex PL Mount, 202, 

job preparation, 331-332 

cold weather shooting, 

227 

joining union, 328—331 

274 

Arriflex SR2, 258 

Local 600, 328 

definition, 466 

Arriflex 16 SRI, specs, 

on location, 339-340 

Barrel Connector 

287-288 

networking, 344-346 

definition, 466 

Arriflex 16 SR2, specs, 

next job planning, 

example, 422 

287-288 

340-341 

Base 

Arriflex 16 SR3 

professionalism, 

characteristics, 5 

battery example, 180 

338-339 

definition, 465, 466 

specs, 287-288 

and rental house, 

film stock, 5—6 

Arriflex 16SR Coaxial 

163-165 

Batteries 

Magazine, 84 

resources, 151-152 

blown fuse, 266 

Arriflex 16S/SB, specs, 

resume, 332-335 

camera not running, 259 

285-286 

safety, 338 

camera prep checklist, 

Arriflex Super 16mm, 

2nd AC, see Second 

178-179 

ground glass, 199 

Assistant 

camera start/stop 

Articulating Arm, with 

Cameraman (2nd 

problems, 261 

French Flag, 204 

AC) 

definition, 467 

ASA, see American 

start-of-day procedures, 

examples, 180 

Standards 

189-190 

as expendables, 426 

Association [ASA) 

time card, 339, 341-344 

1st AC start-of-day 

ASC, see American 

tools, 339 

procedures, 190 

Society of 

training, xxvi-xxvii 

other countries, 278 

Cinematographers 

traveling, 338 

power loss, 272 

(ASC) 

union vs. nonunion, 

SD/HD video, 248 

ASC Manual 

325-327 

2nd AC work tips, 149 

definition, 466 

wrap time, 339 

sync speed problems, 

as speciality item, 

Assistant Director 

265 

422-423 

slating procedures, 107 

types, 26 

Aspect Ratio 

wrap time, 339 

Battery Cable 

basic concept, 8 

Assistant Editor, slating 

camera troubleshooting, 

choosing, 9, 11 

procedures, 111 

259 

definition, 466 

Assistant's Light, camera 

definition, 467 

HDTV, 9-10 

prep checklist, 176 

Battery Chargers, 

and perfs, 12 

Attitude 

definition, 467 

standard, 8 

1st AC, 240, 243 

Behind-the-Lens Filter, 

Aspheron 

1st AC and rental house, 

usage, 27 

definition, 466 

164 

Bell & Howell Eyemo, 

lens accessories, 355 

on the job, 336-337 

specs, 303 

Assistant Cameraman (AC) 

2nd AC, 146, 151 

Belt Battery 

breaking in, xxvi— xxviii 


definition, 467 

call time, 337-338 


example, 181 

chain of command, 338 

B 

usage, 26 

definition, 466 

Babies, definition, 466 

Beta Format, 3 

and DP, 44-45 

Baby Legs, definition, 466 

Black Bag 

duties, xviii-xix 

Baby Tripod 

camera truck, 61 

early techniques, 

definition, 466 

changing bag, 98-99 

xxv-xxvi 

example, 35 

definition, 468 
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item inventory, 427 
and labeling, 405 
magazine loading, 85-86 
magazine unloading, 

94-95 
2nd AC, 58-61, 63 
for storage, 120 
Black Body 

and color temperature, 
16 

definition, 16 
Black Diffusion, filters, 31 
Black Dot Texture Screen 

definition, 467 

diffusion filters, 31 
Black Pro-Mist, diffusion 

filters, 31 
Black and White (B&W) 

cinematography filters, 
362 

definition, 467 

F-stop with filters, 434 
Block Battery 

definition, 467 

usage, 26 
Blower Bulb Syringe, 420 
BNC Barrel Connector, 422 
BNC Right- Angle Adapter, 
422 

BNC T-Connector, 422 
BNC-to-RCA Adapter, 422 
Boom Operator, and 

camera operator, 47 
Box Mark, marking actors, 

103 

Breathing, definition, 201, 
467 

Bubble Level, 419 
Buckle Switch 

camera troubleshooting, 
259 

definition, 467 

function, 27 
Butterfly Shutter, 21 
B&W, see Black and White 
(B&W) 


Cables 

battery, 259, 467 

camera prep checklist, 
178-179 

SD/HD video, 248 

video, 490 
Call Time 


assistant cameraman, 

337-338 
and camera prep, 186 
definition, 337 
focus puller tips, 238 
loader tips, 146 
nonunion productions, 

326 

record keeping, 143 
union productions, 188, 
331 

Camera 

accessories, 355-356 
batteries, 26 
body, 168 
buckle switch, 27 
definition, 467 
door opening, 264 
equipment checklist, 

366-369 
film camera report, 390 
film jam, 265 
film loading/unloading, 

191-192 
film loses loop, 268 
filter, see Filters 
focusing tips, 227 
footage counter, 26 
gate, 18-20 
gate threading, 263 
handheld, see Handheld 

Camera 
inching knob, 21-22 
keeping clean, 192-193 
lenses, 23-25 
lenses and lens 

accessories, 

354-355 
lens turret, 26-27 
magazine, 25 
manufacturers, rentals, 

sales, 455-456 
motors, 25 

moving, 234-235, 253 
noisy camera, 262 
not running, 259-260 
number, 68-69 
"off" switch, 260-261 
oiling and lubricating, 

193-196 
overview, 17-18, 280 
prep checklist, 167-186, 

379-384 
SD/HD brands, 353-354 
SD/HD video work, 155 
shutter, 20-21 


shutter spin, 262-263 
16mm, 352 

specialized accessories, 

356-360 
start/stop problems, 

261 

stopping problems, 

264-265 
support equipment 

resources, 456 
sync speed problems, 

265 
35 mm, 353 
video report example, 

392 

viewing system, 22-23 

water damage, 274-275 
Camera Angle 

definition, 467 

DP duties, 46 
Camera Aperture, see also 
Gate 

aspect ratios, 10-11 
definition, 18, 20, 465 
and depth of field, 

211-212, 245 
iris control unit, 357 
viewfinder eyepiece 

setting, 196-198 
Camera Boy, definition, 

xxv 

Camera Department 
camera operator, 46-48 
camera utility, 54-55 
contact list form, 

410-411 
deal memo, 406-407 
digital utility, 55 
DP, 44-46 
1st AC, 48-50 
key players, 43-44 
log sheet, 399 
resume, 333 
SD and HD video 

positions, 52-53 
2nd AC, 50 
as team, 148, 240-241 
time sheets, 142-143 
video controller, 54 
weekly time sheet, 

402-403 
Camera Jam 
definition, 467 
troubleshooting, 265 
Camera Left, definition, 

468 
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The Camera Log 
focus distances and 

lenses, 225 
shot information 

recording, 81-82 
Cameraman, see Director of 

Photography (DP) 
Camera Mount 
definition, 468 
dolly, 39, 42 
high/low hat, 36 
Steadicam, 38-39 
tripod heads, 36-38 
tripods and spreader, 

34-36 
types, 364 
Camera Oil 
definition, 468 
as speciality item, 421 
start-of-day procedures, 

187 

usage, 193-196 
Camera Operator 
camera department 

team, 240 
definition, 468 
dolly, 39 
and DP, 44-45 
duties, 46-48 
film loading/unloading, 

191-192 
and 1st AC, 48 
fluid head, 37 
focusing tips, 227-228 
focus measurements, 222 
lenses, filters, 

accessories, 

219-220 
lenses, filters, 

magazines, 111-112 
pulling focus, 226-227 
SD/HD video, 252 
SD/HD video work, 153, 

245 

and 2nd AC, 60, 151 
shutter, 20 
slating procedures, 

107-108 
start-of-day procedures, 

188 

Steadicam, 38-39 
turnaround times, 331 
viewfinder eyepiece 

setting, 196-197, 

200 


viewing system, 22 
zoom lens move, 231 
Camera Package 
definition, 468 
DIT, 53 

equipment decisions, 
162 

optical flat, 30 
Panavision, 261 
prepping, 49-50, 159, 

164-167, 255, 356 
wrapping equipment, 

153 

Camera Rental House 
definition, 468 
job preparation, 332 
SD/HD work, 246-247 
Camera Report 
definition, 468 
distribution, 141-142 
film example, 390 
inventory forms, 

123-141, 428 
magazine unloading, 95 
SD/HD video, 155, 

156-157 
2nd AC, 67-81 

camera number, 68-69 
Eastman Kodak film 

can labels, 70 
footage counter, 72-73 
Fuji film can labels, 71 
G and NG takes, 

77-78 
magazine number, 

67-68 
magazines, 78-79, 81 
overview, 67 
roll number, 68 
sections, 67 
short end, 78-80 
style examples, 73-77 
work tips, 147 
video example, 392 
Camera Right, definition, 
468 

Camera specifications 
Aaton A-Minima, 281 
Aaton 35-111, 283 
Aaton Xtera, 282 
Aaton XTR-Prod, 282 
Arriflex 35-3, 299-301 
Arriflex 235, 293-294 
Arriflex 416, 288-289 
Arriflex 435, 296-297 


Arriflex 535, 294-295 
Arriflex 765, 301-302 
Arriflex Arricam Lite, 

289-291 
Arriflex Arricam Studio, 

291-293 
Arriflex 16BL, 284-285 
Arriflex 35BL, 297-298 
Arriflex 16 SR1/SR2/ 

SR3, 287-288 
Arriflex 16S/SB, 

285-286 
Bell & Howell Eyemo, 

303 

Moviecam Compact, 

304-306 
Movicam SuperAmerica, 

304-306 
Moviecam SL, 306-307 
Panavision 65 mm 

Hand-Held, 

317-318 
Panavision 65 mm High 

Speed, 316-317 
Panavision Panaflex 16, 

307-308 
Panavision Panaflex 65, 

315-316 
Panavision Panaflex 

Golden and Gil, 

309- 310 
Panavision Panaflex 

Millenium, 

310- 311 
Panavision Panaflex 

Platinum, 311-312 
Panavision Panaflex X, 
313 

Panavision Panastar, 314 
Photo-Sonics 

Actionmaster 500, 

319 

Photo-Sonics 35-4B/4C, 

320-322 
Photo-Sonics 35-4E/ER, 

322- 323 
Photo-Sonics 35-4ML, 

323- 324 
Photo-Sonics 1VN, 320 

Camera Speed 

Arriflex EXD-1, 357 
definition, 468, 487 
and exposure time, 14 
and f-stop, 435 
Panavision RDC, 360 
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start/stop problems, 261 
troubleshooting, 260 

Camera Tape 
definition, 468 
example, 424 
magazine loading, 
90-91 

Camera Tests 
film registration, 

181-184 
niters, 184 
guidelines, 179, 181 
lenses, 184 

Camera Trainee, 112-113 

Camera Truck 
definition, 468 
1st AC, 190-191, 244 
2nd AC preproduction, 
60-62 

Camera Utility, 54-55 

Camera Wedge 
definition, 468 
as expendable, 425 

Cartoni, fluid head, 37 

Century Precision Optics, 
focus test chart, 173 

Chamois, definition, 468 

Changing Bag 

definition, 468-469 
2nd AC duties, 97-100 
as speciality item, 420 

Changing Tent 
definition, 469 
2nd AC duties, 97-100 
as speciality item, 420 

Charge-Coupled Device 
(CCD) 
aspect ratio, 10 
SD/HD white balancing, 
254 

Chart Tape 

as expendable, 424 

focusing tips, 227 
Checklists 

camera prep, 379-384 

expendables, 375-378 

film camera equipment, 
366-369 

filters, 370-373 

1st AC, 255-256 

purpose, 365, 374 
Cinemascope, aspect ratio, 8 
Cinematographer, see 
also Director of 
Photography (DP) 


and camera department, 
44 

exposure changes, 14, 21 
filter decisions, 31 
forms and checklists, 
365 

joining unions, 328-331 
Local 600, 327-328 
ND filters, 29 
resources, 455-458 
Cinematography Basics 
aspect ratios, 8-12 
camera components, 

17-27 
camera mounts, 34-42 
color temperature and 

balance, 16-17 
definition, 469 
exposure meters, 14-16 
exposure time, 13-14 
film formats, 1-3 
film speed, 7-8 
film stock, 4-6 
film types, 6-7 
filters, 27-34 
f-stops and t-stops, 

12-13 
sync and MOS, 4 
sync speed, 4 
videotape formats, 3 
Cine-Style Lens, 248, 

251-252 
Circle of Confusion, depth 
of field calculations, 
208-209 
Circling, camera report 

styles, 74-77 
Circuit Boards, sync speed 

problems, 265 
Clapper, see also Loader 
definition, 469 
duties, 50-52 
slating procedures, 

107-110 
as speciality item, 420 
work checklist, 158-160 
Clapper Board, see Slate 
Clap Sticks, definition, 469 
Classic Soft, diffusion 

filters, 31 
Close-up Shot 

focusing tips, 228 
slating, 109 
Closing (Stopping) Down 
the Lens 


definition, 469 

f-stop examples, 217 
Coaxial Cable, see Video 

Cables 
Coaxial Magazine 

definition, 469 

operation, 82-85 
Cold, shooting problems, 

273-274 
Collapsible Core 

definition, 469 

laboratory supplies, 59 

magazine loading, 86-87 

magazine unloading, 94 
Color Balance 

basic concept, 17 

lens test, 184 
Color Chart 

definition, 469 

as speciality item, 421 
Color Grad Filter, 

definition, 469 
Color Temperature 

basic concept, 16-17 

definition, 469 

85 filter, 28 
Color Temperature Blue 
(CTB), definition, 
470 

Color Temperature Orange 
(CTO), definition, 
470 

Combination Filter 

characteristics, 30 

definition, 469 
Combination Meter 

advantages, 14 

definition, 469 
"Common Marker" 

definition, 469^70 

slating procedures, 110 
"Common Slate," 

definition, 469-470 
Complementary Colors, 
basic concept, 17 
Compressed Air 

darkroom preparation, 
63 

definition, 470 
as expendable, 426 
film loading/unloading, 
191 

filter cleaning, 203-204 
2nd AC preproduction, 
61 
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Computers 

1st AC duties, 237-238 

other countries, 278 

screen roll bars, 267 
Condensation, image 

problems, 277-278 
Constant Motors, for 

cameras, 25 
Conversion Filter 

characteristics, 28-29 

definition, 470 
Conversion Tables 

feet/meters, 441, 
451-452 

payroll, 343-345 

tenths of hour, 342 
Coral Filter 

characteristics, 33 

definition, 470 
Core 

camera truck, 61 

collapsible, see 

Collapsible Core 

darkroom preparation, 
62-63 

definition, 470 

film stock size, 66 

magazine loading, 86-87 

noisy magazine, 267 

2nd AC laboratory 
supplies, 58-59 

as tool, 426 
Cotton Swabs 

cleaning camera, 192, 
194 

definition, 470 

as expendables, 426 

Critical Aperture, 

definition, 218 

Crosshairs 

definition, 470 
diopter adjustment, 23 
eyepiece focus, 196, 198 
focus eyepiece, 171 
registration test, 181-183 
zoom lens tracking, 171 

Crystal Motor 

characteristics, 25 
definition, 470 

CTB, see Color Temperature 
Blue (CTB) 

CTO, see Color 

Temperature 
Orange (CTO) 

Cube Tap, 420 


D 

Dailies 

camera operator duties, 
48 

definition, 470 

DP duties, 46 

filter problems, 270 

1st AC duties, 50 

focus issues, 229-230 

focus puller tips, 242, 
256 

mistakes, 217 

syncing, 108, 111 
Daily Film Inventory 

definition, 470 

distribution, 141-142 

film stock ordering, 118 

forms, 120-124, 

127-128, 133-135, 
137-141, 374, 389, 
393-395 

2nd AC duties, 51, 160 
Daily Variety, xxvii, 334 
Darkroom 

definition, 470 

equipment packing, 144 

2nd AC, 62-63, 146-147 
Daylight 

color balance, 17 

definition, 471 

85 filter, 28 
Daylight-Balanced Film, 
tungsten light 
shooting, 275-276 
Daylight Spool 

definition, 471 

film stock size, 66 

film take-up, 264 

magazine loading, 87 

2nd AC laboratory 
supplies, 58-59 

as tool, 426 
Day Player 

camera department, 43 

definition, 470 

on forms, 395 
Depth of Field 

basic principle, 207 

calculation, 206-207 

charts and calculator, 
209-210, 421 

circle of confusion, 
208-209 

definition, 471 

factors, 211 


far formula, 452 
focal length, 207-210 
focusing tips, 228-229 
focus marks, 224-225 
HD video, 250-252 
hyperfocal distance, 

215-216 
image focus, 277 
near formula, 452 
1/3 rule, 211-212, 215 
splitting focus, 213-214 

Deutsche Industrie Norm 
(DIN) 
definition, 471 
film speed, 7-8 
film speed tables, 431 

Diaphragm 

definition, 471 
f-stops, 216-218 
function, 12-13, 171 

Dickson, W. K. L., xxv 

Diffusion Filter 
definition, 471 
lens focus, 270 

Digital8, videotape formats, 
3 

Digital Imaging Technician 

(DIT) 
and camera utility, 

54-55 
definition, 471 
and digital utility, 55 
duties, 53 

SD/HD preproduction, 
246-247 
Digital Utility 
duties, 55 

SD/HD video work, 
154 

DIN, see Deutsche 

Industrie Norm 
(DIN) 

Diopter 

eyepiece adjustment, 

22-23 
filter characteristics, 

33-34 
definition, 471 
1st AC work tips, 

242-243 
lens focus, 269-270 
Director 

aspect ratio, 9, 11 
camera department 

team, 240 
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and camera operator, 

46-47 
camera reports, 69, 74, 

79 

depth of field, 211 
and 1st AC, 50, 243 
1st AC as 2nd AC, 

235-236 
focus measurements, 

223 

marking actors, 103-104 
noisy camera, 262 
SD/HD video work, 156 
and 2nd AC, 64-65, 147 
on slates, 106 
slating procedures, 109 
and video controller, 54 
viewfinder eyepiece 

setting, 196-197, 

200 

Director of Photography 
(DP) 

AC job interview, 

335-336 
aspect ratio, 9, 11 
breaking in, xxviii 
camera department 

team, 240-242, 244 
and camera operator, 

46-47 
camera reports, 69, 79 
chain of command, 338 
coral filters, 33 
definition, 471 
depth of field, 212-213 
and DIT, 53 
duties, 44-46 
early techniques, 

xxv-xxvi 
film loading/unloading, 

192 

film speed choice, 8 
film stock ordering, 

118-119 
filter choice, 27-28 
and 1st AC, 48-50, 

161-163 
1st AC as 2nd AC, 

235-236 
focusing tips, 229 
f-stop, 432-434 
f-stops and t-stops, 

216-218 
gate checking, 233 
graduated filters, 33 
lenses, 200 


lenses, filters, 

accessories, 

219-221 
lenses, filters, 

magazines, 111-112 
low-contast filters, 32 
magazine unloading, 

96- 97 

marking actors, 103-104 
networking, 346 
order repetition, xviii 
resume evaluation, 333 
SD/HD camera setup, 
247 

SD/HD video work, 

153-154, 155, 156 
SD/HD white balancing, 

253-254 
2nd AC camera setup, 

64-65 
2nd AC laboratory 

liason, 57 
2nd AC preproduction, 

60 

2nd AC start-of-day, 64 
2nd AC work tips, 147, 

150-151 
on slates, 106 
start-of-day procedures, 

188 

troubleshooting, 258 
turnaround times, 331 
union vs. nonunion, 327 
video transfer problems, 
278 

viewfinder eyepiece 
setting, 196-197, 
200 

zoom lens move, 231 
Displacement Magazine 

definition, 471 

operation, 83-84 
DIT, see Digital Imaging 
Technician (DIT) 
Ditty Bag 

basic items, 427, 429 

changing bag/tent, 

97- 100 
correct tools, 339 
definition, 471 
example, 416 
1st AC, 189, 230, 

236-237, 254 
recommended items, 

414, 429 
2nd AC, 145, 158 


Dolly 

characteristics, 39, 42 
definition, 472 
1st AC start-of-day 
procedures, 
188-189 
Dolly Grip 

camera department 

team, 240 
and camera operator, 47 
1st AC work tips, 243 
focusing tips, 230 
focus marks, 224 
Donut 

as camera accessory, 
356 

definition, 472 
lens seal, 171 
matte box, 174 
Double-Bladed Shutter, 21 
Double-Chamber 

Displacement 
Magazine, 
operation, 83-84 
Double Fog 

characteristics, 32 
definition, 475 
Double Perf 

definition, 472 
Downloading, definition, 
472 

DP, see Director of 

Photography (DP) 
Dummy Load 

camera equipment 

preparation, 166 
camera reports, 78 
definition, 472 
Dutch Angle, definition, 
472 

Dutch Head 

camera prep checklist, 
168 

definition, 472 
DVCAM, videotape 

formats, 3 
DVCPRO, videotape 

formats, 3 

E 

Eastman, George, xxv 

Eastman Kodak 
base, 5-6 
camera reports, 69 
definition, 472, 479 
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Eastman Kodak (continued) 
film can label, 70 
as film manufacturer, 
347 

film speed, 7-8 

film stock, 65 

film storage and care, 

119-120 
identification label, 
88-89 
Edison, Thomas, xxv 
Editor 

report distribution, 141 
slating procedures, 108, 
110-111 
EI, see Exposure Index (EI) 
80A Filter 

characteristics, 29 
definition, 472 
shooting problems, 
275-276 
85 Filter 

characteristics, 28 
definition, 472 
shooting problems, 275 
Electrical Accessories 
blown fuse, 266 
other countries, 278 
Electrical formulas, 453 
Electrician, resume 
preparation, 
332-333 
Electronic News Gathering 
(ENG), SD/HD 
video work, 246 
Electronic Slate, 104-105 
Emulsion 

available specs, 347 
camera reports, 69, 81 
definition, 472 
film stock, 4-5 
End Slate, see Tail Slate 
ENG, see Electronic News 

Gathering (ENG) 
Enhancing Filter 
characteristics, 33 
definition, 472 
Equipment Basics 

camera niters, 360-362 
camera support 

resources, 456 
checklist, 366-369 
cleaning, 245 
1st AC preproduction, 
162 


heads, 363-364 
lenses and lens 

accessories, 

354-355 
16mm cameras, 352 
overview, 351-352 
packing, 144-145, 236 
packing and labeling, 

184-185 
preparation overview, 

165-167 
prep checklist, 167-186 
rental agreement 

example, 408-409 
resources, 457 
SD/HD preproduction, 

246-247 
SD and HD video 

cameras, 353-354 
2nd AC preproduction, 

60 

2nd AC records, 143 
65 mm cameras, 353 
specialized camera 

accessories, 

356-360 
start-of-day procedures, 

188 

35 mm cameras, 353 
tripods, 364 

wrapping, 152-153, 158, 

245, 254-255 
Equipment Logs 

missing or damaged, 387 
received, 385 
returned, 386 
Erasable Marker, for focus 

marks, 225 
Eubank, David, 207-208, 

238, 251, 430 
EXD-1, see External 

Display (EXD-1) 
Expendables 

basic list, 424-426 

definition, 472 

1st AC preproduction, 

162-163 
1st AC start-of-day 

procedures, 190 
1st AC work tips, 242 
inventory and checklist, 

375-378 
resources, 456 
2nd AC preproduction, 

59-60 


2nd AC records, 143 
Exposed Film 

definition, 472 

to lab, 113-117 
Exposure 

definition, 472-473 

f-stops and t-stops, 218 

pCine software, 239 

registration test, 183 
Exposure Index (EI) 

definition, 473 

emulsions, 347 

film speed, 7-8 

film speed tables, 
430-431 
Exposure Meter, see also 
Light Meter 

characteristics, 14-16 

definition, 473 
Exposure Time 

basic concept, 13-14 

definition, 473 

formula, 453 
EXT 

definition, 473 

on slates, 106 
Extension Cord, 420 
External Display (EXD-1), 

357 
Eyebrow 

definition, 473 

lens flare, 272 

for lens flare, 204-205 
Eye Light, camera prep 

checklist, 175 
Eyepiece 

black out, 266 

camera prep checklist, 
171-172 

definition, 473 

1st AC duties, 220 

focus marks, 226 

lens focus, 269-270 

setting, 196-198, 200 

shutter, 20 

viewing system, 22 
Eyepiece Covers 

definition, 473 

as expendables, 425 
Eyepiece Extension, 

definition, 473 
Eyepiece Heater, definition, 
473 

Eyepiece Leveler, 

definition, 473 
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F 

comparison tables, 

2nd AC, 111-112 

Fast film, definition, 7 

430-431 

sizes, 360 

T^ppfi si Hp 

definition, 474, 487 

soft-contrast, 32 

Hpfinitinn 473 

Film Stock 

test, 184 

magazine unloading, 95 

anti-halation backing, 6 

types, 27-34, 361-362 

Feet Conversions, into 

base, 5-6 

ultra-contrast, 33 

meters 441 

cold weather shooting, 

Filter Trays, definition, 

451—452, 454 

274 

474 

Feet per Minute 

color balanced, 17 

First Assistant Cameraman 

formulas, 453 

emulsion, 4-5 

(1st AC) 

FPS table, 439 

manufacturers, 65 

and camera operator, 47 

at 24 fps, 431-432 

noisy camera, 262 

camera reports, 72 

Feet per Second, feet/ 

ordering, 118-119 

chain of command, 338 

minute table, 439 

packaging sizes, 66, 350 

definition, 474, 475 

Felt-Tip Markers, as 

professional types, 

and DP, 44-45 

expendables, 425 

348-349 

duties, 48-50 

Field of View 

request form, 400 

early techniques, xxvi 

definition, 473 

2nd AC records, 143 

equipment wrapping, 

pCam software, 239 

shaky image, 276 

153, 245 

Filing System, 2nd AC, 

Film Storage, and 2nd AC, 

front box example, 423 

142-144 

119-120 

history, xxv 

Film Can 

Film Tape, exposed, 424 

job attitude, 337 

definition, 473 

Film-to-Video 

joining unions, 329-330 

developing label, 412 

Synchronizer, 

lenses, filters, 

Eastman Kodak label, 

definition, 474 

magazines, 111-112 

70 

Film Transportation, and 

magazine reloading, 92 
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2nd AC, 117-118 

magazine unloading, 

Fuji label, 71 

Filters 

96-97 

individual weights, 350 

B&W cinematography, 

postproduction, 244-245 

magazine loading, 85 — 86 

362 

preproduction 

magazine unloading, 

camera prep checklist, 

camera equipment 

94—95 

175 

decisions, 162 

2nd AC laboratory 

checklists, 370-373 

camera equipment 

supplies, 58—59 

clean camera, 192-193 

preparation, 

for storage, 120 

cleaning, 203-204 

165-167 

Film Developing 

combination, 30 

camera prep checklist, 

instruction labels, 

conversion filter, 28-29 

167-186 

113-114 

coral, 33 

expendables, 162-163 

purchase order form, 391 

definition, 474 

overview, 161-162 

Film Jam, see Camera Jam 

diopters, 33-34 

and rental house, 

Film Laboratories, 

enhancing, 33 

163-165 

resources, 456—457 

1st AC duties, 219-221 

production 

Film Length, running time 

fog and double-fog, 32 

camera moving, 

tables, 439-450 

f-stop for B&W, 434 

234-235 

Film Plane 

f-stop compensation, 

camera oiling, 

definition, 473 

432-434 

193-196 

focus measurements, 

f-stops and t-stops, 218 

clean camera, 192-193 

991—99 9 

£j £l J_ £-1 £-1 

graduated, 33 

computers, 237-238 

and pressure plate, 20 

low-contrast, 32 

depth of field, 

Film School, as training, 

manufacturers, 34 

206-216 

xxvi-xxvii 

neutral density, 29 

equipment packing, 

Film Shipment, and 2nd 

optical flat, 30-31 

236 

AC, 117 

overview, 27-28, 360 

film loading/ 

Film Speed 

polarizing, 29-30 

unloading, 191-192 

basic concept, 7-8 

resources, 457 

focusing tips, 227-230 
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First Assistant Cameraman 

(1st AC) {continued) 
focus measurements, 

221-227 
follow-focus, 225-227 
footage readings, 

231-232 
f-stops and t-stops, 

216-219 
gate checking, 

233-234 
lens overview, 

198-201 
lens types, 201-204 
overview, 186-187 
resources, 244 
as 2nd AC, 235-236 
start-of-day 

procedures, 

187-191 
tools and accessories, 

236-237 
viewfinder eyepiece 

setting, 196-198, 

200 

work tips, 238, 

240-244 
zoom lens move, 

230-231 
SD/HD video, 153, 

155-156, 245-246 
SD/HD video 

postproduction, 

254-255 
SD/HD video 

preproduction, 

246- 247 
SD/HD video 

production, 

247- 254 
camera moving, 253 
camera setup, 

247-248 
depth of field, 

250-252 
focusing, 250-252 
lenses, 249-250 
lens flare, 249 
tape loading/ 

unloading, 249 
tools and accessories, 

254 

white balancing, 
253-254 
and 2nd AC, 50-52 


2nd AC as, 144 

2nd AC start-of-day, 64 

2nd AC work tips, 

147-148, 150, 151 
slating procedures, 

107-108 
video tap and monitor, 

112-113 
work checklist, 255-256 
wrap time, 339 
First Assistant Director 

(AD) 

film loading/unloading, 
192 

and unions, 331 
First Camera Assistant, 

see First Assistant 
Cameraman (1st 
AC) 

Fish Eye Lens, definition, 
474 

Flare 

checking for, 204-206 

definition, 474 

SD/HD video, 249 

through viewfinder, 272 
FLB Filter 

definition, 474 

filter types, 361 

f-stop compensation, 433 
FLD Filter 

definition, 474 

filter types, 361 

f-stop compensation, 433 
Fluid Head 

camera prep checklist, 
167 

definition, 474 
types, 363 
Foam-Tip Swab 

camera lubrication, 
194 

clean camera, 192 
definition, 474 
as expendable, 426 
Focal Length 
definition, 474 
and depth of field, 

207-210 
focus marks, 

224-225, 226 
lenses, 24, 200 
normal Lens, 24 
zoom lens problems, 

271-272 


Focal Plane 

definition, 474 

and pressure plate, 20 
Focal Plane Shutter 

definition, 475 

example, 22 
Focus 

camera position, 227 

critical focus move, 
229 

definition, 475 
depth of field check, 

228-229 
eyepiece check, 171-172 
guessing distances, 229 
HD video, 250-252 
jar opener, 419 
lens calibration, 184 
lens check, 172, 174 
lens problems, 269-270 
projected image 

problems, 277 
shot speed, 230 
splitting, 213-215 
test chart examples, 173 
video monitor image, 

272-273 
via viewfinder, 221-222 
Focus, T-Stop, Zoom, 

Speed- Aperture 

Controller 

(FTZSAC), 359 
Focus Chart 

back focus, 250 
camera setup, 155 
definition, 475 
lens calibration, 184 
lens check, 172 
lens focus, 269-270 
zoom lens tracking, 171 
Focus Extension, 

definition, 475 
Focus-Marking Disk, usage, 

224-225 
Focus Marks 

for actors, 223-224 
1st AC tips, 241 
HD video, 251-252 
lens focus, 270 
obtaining, 223-224 
Pana vision lenses, 

227-228 
Focus Puller, see also 

First Assistant 

Cameraman (1st AC) 
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basic tips, 227-230 

definition, 475 

duties, 48-50 

SD/HD video work, 246 

work checklist, 255-256 

work tips, 238, 240-244 
Focus Whip, 174-175, 355, 

421, 475 
Fog Filter 

characteristics, 32 

definition, 475 

lens focus, 270 
Follow Focus 

basic tips, 229-230 

camera prep checklist, 
174 

definition, 475 
marking, 225-227 
precision, 226-227 
Follow Focus Mechanism, 

definition, 475 
Footage Counter 

camera reports, 72-73 
characteristics, 26 
definition, 475 
1st AC duties, 231-232 
Format 

definition, 475 
types, 1-2 
videotape, 3 
Formatt Filters, Ltd., 34 
Forms 

box/equipment rental 

agreement, 

408-409 
camera department 

contact list, 

410-411 
camera department deal 

memo, 406-407 
camera department log 

sheet, 399 
camera department 

weekly time sheet, 

402-403 
daily film inventory, 

393-394 
equipment received log, 

385 

film camera report, 390 

film developing 

purchase order, 
114-116, 391 

film stock request, 400 

job information, 388 


personal time sheet and 

invoice, 404 
raw stock inventory, 

398 

returned equipment log, 
386 

short end inventory, 

396-397 
types and purposes, 

374, 389, 395, 

405 

video camera report, 392 
videotape request, 401 
Formulas, samples, 

451-454 
Four-Inch Lens (4-in. Lens) 
definition, 475 
lens terminology, 200 
FPS, see Frames per 
Second (FPS) 

Frame 

aspect ratios, 8-9 

Camera Operator, 47 

definition, 475 

exposure time, 13 

filters, 32-33 

gate, 18 

gate check, 233 

image alignment, 278 

lens calibration, 184 

marking, 81 

registration test, 
181-182 

and shutter, 20 

16 mm perfs, 2 

slates, 104, 107-109 
Frame Counter, 26 
Frame Rate 

definition, 475 

and f-stop, 218 

and sync speed, 4 

video vs. film, 267 
Frames per Foot, at 24 fps, 

431-432 
Frames per Second (FPS), 
see also Sync Speed 

definition, 475 

and exposure time, 13, 
453 

feet/minute and frames/ 
foot, 431-432, 453 

feet/second and feet/ 
minute, 439 

f-stop changes, 434-435 

f-stop compensation, 218 


running time and film 
length, 442-450 

shutter angle, 267 

sync speed, 4 
Free Run, definition, 249 
French Flag 

on articulating arm, 204 

definition, 475-476 

lens flare, 272 

as speciality item, 420 
Friction Head, definition, 
476 

Fries Engineering, as filter 

manufacturer, 34 
Front Box 

definition, 476 
example, 423 
1st AC, 236-237 
F-Stop 

basic concept, 12-13 
definition, 476, 488 
and depth of field, 

211-212 
examples and usage, 

216-219 
film speed, 7-8 
with filters, 432-434 
with filters for B&W, 

434 
formula, 453 
for frame/second 

changes, 434-435 
intermediate values, 

432 

and shutter angle, 
435-436 
FTZSAC, see Focus, T- 

Stop, Zoom, Speed- 
Aperture Controller 
(FTZSAC) 
Fujifilm 

camera reports, 69 

definition, 476 

film can label, 71 

as film manufacturer, 
347 

film speed, 7-8 

film stock, 65 

film storage and care, 

119-120 
identification label, 

88-89 

Full Aperture, definition, 
476 

Fuse, blown, 266 
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G 

Gaffer 

camera department 
team, 240 

definition, 476 

and 2nd AC, 112 
Gaffer Tape (2 in.) 

definition, 476 

as expendable, 424 
Gate, see also Aperture 
[Camera) 

aperture plate, 20 

checking, 233-234 

definition, 476 

and exposure time, 13 

film loading/unloading, 
191 

film threading, 263 
image focus, 277 
intermittent movement, 

18-19 
pressure plate, 20 
pull down claw, 19 
registration pin, 19-20 
Gear Head 

camera prep checklist, 

168 

characteristics, 37-38 
definition, 476 
example, 39 
film scratches, 268 
types, 363-364 
Gel 

definition, 476 
85 filter, 275 
filters, 27 

white balancing, 253 

Wratten, 275-276, 426 
Genesis Camera, aspect 

ratio, 10 
Gold Diffusion, filters, 31 
Good (G) 

camera report styles, 
77-78 

definition, 476 
Graduated Filter 

characteristics, 33 

definition, 477 
Grayscale [Gray Card) 

camera reports, 69 

definition, 477 

as speciality item, 421 
Grease Pencils 

definition, 477 

as expendables, 425 


focus marks, 225 
Griffith, D.W., xxv 
Grip 

and camera operator, 47 

definition, 477 

lens flare, 205 

resume preparation, 
332-333 
Grip Clamp, 421 
Ground Glass 

Arriflex example, 199 

definition, 477 

lens focus, 269 

Panavision example, 200 

puller example, 421 
Guild Kelly Calculator 

definition, 477 

depth of field, 207, 210 
Guilds, resources, 457-458 


Hair 

definition, 477 
gate check, 233-234, 256 
from lint, 194 
Half-Moon Shutter, 21 
Handcart, 1st AC start-of- 
day procedures, 
188-190 
Handheld Accessories 
camera prep checklist, 
178 

definition, 477 
Handheld Camera 
batteries, 179 
belt batteries, 26 
definition, 467, 477 
film inventory forms, 
123 

film stock ordering, 119 
video controller, 54 
wide-angle lenses, 24 

Hand Signals, footage 
counter, 232 

Hard Drives, videotape 
formats, 3 

Hard Mattes 
definition, 477 
1st AC duties, 220 
lens flare, 204-205, 272 

Harrison & Harrison 
definition, 477 
diffusion filters, 31 
as filter manufacturer, 34 


HD, see High-Definition 

Video [HD) 
HDTV, aspect ratio, 9-10 
Head 

definition, 477 
types, 363-364 
Heading Section, camera 

reports, 67 
Head Slate 

definition, 477 
vs. tail slate, 109 
Heat, shooting problems, 
274 

Hi8, videotape formats, 3 
High Angle, definition, 477 
High-Definition Video (HD) 
cameras, 353-354 
camera utility, 54-55 
definition, 478 
digital imaging 

technician, 53 
digital utility, 55 
1st AC duties 

overview, 245-246 
postproduction, 

254-255 
preproduction work, 

246- 247 

tools and accessories, 
254 

1st AC production duties 
camera moving, 253 
camera setup, 

247- 248 
depth of field, 

250-252 
focusing, 250-252 
lenses, 249-250 
lens flare, 249 
tape loading/ 

unloading, 249 
tools and accessories, 

254 

white balancing, 
253-254 
positions, 52-53 
2nd AC duties 

overview, 153-154 
postproduction, 158 
preproduction work, 
154 

production work, 
154-158 
union rates, 331 
video controller, 54 
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High Hat 

camera prep checklist, 
167 

definition, 478 
function, 36-37 
High Speed 

and batteries, 179 
camera types, 352-353 
and crystal motor, 25 
definition, 478 
emulsions, 347 
film labeling, 88 
magazines, 170, 263 
Panavision 65 mm High 

Speed, 316-317 
precision speed control, 
176 

Hirschmann Forceps, 
421 

HMI Lights, see 

Hydrargyrum 
Medium Arc Iodide 
(HMI Lights) 

HMI Speed Control, 
definition, 478 

The Hollywood Reporter, 
334 

Hydrargyrum Medium Arc 

Iodide (HMI Lights) 
camera prep checklist, 

176-178 
definition, 478 
Hyperfocal Distance 
definition, 478 
depth of field 

calculations, 

215-216 
formula, 453 
overview, 436, 439 
16mm table, 437 
35 mm table, 438 


I 

IATSE 

definition, 478 
job classifications, 
327-328 
ICG, see International 

Cinematographers 
Guild (ICG) 
ICU, see Iris Control Unit 

(ICU) 
Identification Label 
filters, 220-221 


magazine loading, 87-93 
Image Problems 

fogging, 271 

shaky/unsteady, 276 

spots/lines, 277-278 

video monitor focus, 
272-273 

video transfer, 278 
Inches 

into meters, 454 

from millimeters, 454 
Inching Knob 

as camera component, 18 

camera prep, 168 

definition, 478 

film jam, 265 

gate check, 233, 263 

operation, 21-22 

shutter spin, 263 

threading, 242, 268 

viewing system, 266 
Incident Light 

definition, 478 

exposure meters, 14 
Incident Meter, definition, 
478 

Insert Slate 

characteristics, 105 

definition, 478 

as speciality item, 420 
Insurance Policy, for 

equipment, 429 

INT 

definition, 478 
on slates, 106 
Intermittent Movement 
aperture plate, 20 
definition, 478 
overview, 18-19 
pressure plate, 20 
pull down claw, 19 
registration pin, 19-20 
International 

Cinematographers 
Guild (ICG) 
equipment overview, 

351-352 
joining, 328-331 
International Standards 

Organization (ISO) 
definition, 479 
film speed, 7-8 
Inventory Forms 

daily film inventory, 
393-394 


distribution, 141-142 
how-to complete, 

123-141 
raw stock, 398 
and 2nd AC, 120-123 
short end, 396-397 

Invoice 

after job, 341-344 
form example, 404 

Iris 

definition, 478 
f-stop, 12 
Iris Control Unit (ICU), 
357 

Iris Rods, definition, 478 
ISO, see International 

Standards 

Organization (ISO) 

J 

Jam, see Camera Jam 
Jar Opener, 419 
Job information, forms, 
388 

Job Interview, assistant 
cameraman, 
335-336 

K 

Keepers 

and camera door, 264 

definition, 479 

film jam, 265 
Kelvin 

color temperature, 
16-17 

definition, 479 
Key Grip 

AC job attitude, 337 

and 2nd AC, 112 
Kim wipe 

definition, 479 

as expendable, 426 
Kinetograph, history, xxv 
Kinetoscope, history, xxv 
Kodak 

base, 5-6 

camera reports, 69 

definition, 472, 479 

film can label, 70 

as film manufacturer, 
347 

film speed, 7-8 
film stock, 65 
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Kodak [continued) 
film storage and care, 

119-120 
identification label, 
88-89 
Koiwai, Mako, 227 

L 

Labels 

camera prep checklist, 

184-185 
Eastman Kodak film 

can, 70 
as expendables, 426 
film can developing, 

113-115, 412 
film stock ordering, 119 
filter identification, 

220-221 
Fuji film can, 71 
magazine loading, 

87-93 
magazine unloading, 

95-97 
purpose, 405 
recan, 413 

2nd AC work tips, 147 
short end, 412 
X-ray warning, 413 
Laboratory 

definition, 479 
exposed film 

preparation, 
113-117 
2nd AC preproduction, 

57-59 
2nd AC work tips, 146 
Laptop Camera Controller 

(LCC), 237, 358-359 
Latent Image, emulsion, 5 
Latitude, definition, 479 
LCC, see Laptop Camera 
Controller (LCC) 
LCS, see Lens Control 

System (LCS) 
Left-Hand Grip, definition, 
479 

Legs, see also Tripod 
definition, 479 
function, 34-36 
sliding problems, 273 

Lens 

camera prep checklist, 

170-171 
clean camera, 192-193 
color balance test, 184 


definition, 479 
examples, 24-25 
1st AC duties, 219-221 
1st AC work tips, 242 
focus calibration, 184 
focus check, 172, 174 
focus marks, 225 
focus problems, 269-270 
follow focus marks, 226 
gate checking, 233-234 
overview, 23-24, 

198-201 
SD/HD video, 248, 

249-250, 252 
2nd AC, 111-112 
t-stop, 13 
types, 201-204 
types and accessories, 

354-355 
Lens Aperture 
calibration, 184 
camera prep checklist, 

172 

changing lens, 111, 220 
critical, 218 
definition, 12, 466 
depth of field, 206-207, 

211-212, 216 
eyepiece setting, 197 
focus marks, 226 
and f-stop, 216-218, 

433-434 
lens control system, 358 
lens speed, 202 
ND filters, 29 
start-of-day procedures, 

188 

witness marks, 228 

Lens Cleaner 
definition, 479 
as expendable, 425 

Lens Control System (LCS), 
358 

Lens Extender 

definition, 479 

f-stops and t-stops, 219 
Lens Field of View, 

definition, 201-202 
Lens Flare 

checking for, 204-206 

definition, 474 

SD/HD video, 249 

through viewfinder, 272 
Lens Light 

camera prep checklist, 
176 


definition, 479 
Lens Perspective, 

definition, 201 
Lens Shade 

definition, 479 

1st AC duties, 220 
Lens Speed, definition, 

202, 480, 487 
Lens Tissue 

definition, 480 

as expendable, 425 
Lens Turret, 26-27 
Level tools, 419 
L-Handle, see Speed Crank 
Lighting Cameraman, and 

camera operator, 47 
Light Meter, see also 

Exposure Meter 

definition, 480 

1st AC, 236 
Lines, on projected image, 

277-278 
LLD Filter 

definition, 480 

filter types, 361 

f-stop compensation, 433 

tags, 221 
Loader, see also Clapper 

definition, 469, 480 

duties, 52 

and 1st AC, 48 

general work tips, 
146-151 

turnaround times, 331 

work checklist, 158-160 
Local 600, 328-331 
Lock Off 

definition, 480 

1st AC work tips, 242 
Long Lens 

definition, 201, 480 

pulling focus, 228 
Loop 

definition, 480 

film loses, 268 

film rip, 267-268 

noisy camera, 262 
Low Angle 

definition, 480 

high/low hat, 36 

prism, 355 
Low-Contrast Filter 

characteristics, 32 

definition, 480 
Low Hat 

camera prep checklist, 167 
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definition, 480 
function, 36 


M 

Macro Photography, lens 

focus, 270 
Magazine (Mag) 
Aaton 35-111, 283 
Aaton Xtera and XTR- 

Prod, 282 
accidental exposure, 

93-94, 96-97 
Arriflex 35-3, 299, 

300-301 
Arriflex 235, 294 
Arriflex 416, 289 
Arriflex 435, 296 
Arriflex 535, 295 
Arriflex 765, 302 
Arriflex Arricam Lite, 

290-291 
Arriflex Arricam Studio, 

292 

Arriflex 16BL, 284 
Arriflex 35BL, 298 
Arriflex 16 SR, 287, 
288 

Arriflex 16S/SB, 286 
camera prep checklist, 
170 

camera reports, 67-68, 

78-79, 81 
camera stopping, 

264-265 
camera tape, 90-91 
changing hag/tent, 

97-100 
characteristics, 25 
collapsible core, 86-87 
definition, 480 
exposed film 

instructions, 114 
film loading/unloading, 

191 

film loses loop, 268 
film scratches, 268 
film take-up, 263-264 
1st AC work tips, 242 
fresh film, 85-86 
identification label, 

87-93 
loading, 85-94 
Moviecam, 305 
Moviecam SL, 307 
noisy, 267 


Panavision 65 mm 
Hand-Held, 318 

Panavision 65 mm High 
Speed, 317 

Panavision Panaflex 16, 
308 

Panavision Panaflex 65, 
315 

Panavision Panaflex 
Platinum, 312 

Photo-Sonics 

Actionmaster 500, 
319 

Photo-Sonics 35-4B/4C, 
321 

Photo-Sonics 35-4E/ER, 
323 

Photo-Sonics 35-4ML, 324 
plastic core, 86 
reloading, 92-93 
2nd AC, 111-112, 147, 
149 

shaky image, 276 
short end, 91-92 
types, 82-85 
unloading, 94-97 
video transfer problems, 
278 

water damage, 274-275 

Magliner 

cart, 189-190 
definition, 480 
1st AC work tips, 241 
2nd AC work tips, 150 
tools and accessories, 
414-415 

Maglite Bulbs 
definition, 480 
as expendable, 426 

Magnetic Fields, and 
videotapes, 157 

Magnifiers, lighted, 419 

Marks 

definition, 480-481 
focus, 223-225 
follow-focus, 225-227 
SD/HD video work, 156 
2nd AC duties, 100-104 

Matte Box 

camera prep checklist, 

174-176 
definition, 481 
1st AC duties, 220-221 
lens flare, 204-206, 272 

Memory Cards, 3 

Memory Sticks, 3 


Meter Conversion 

feet/inch formulas, 454 
feet/meters, 441, 
451-452 
Microforce zoom control, 
172 

Millimeters, into inches, 454 
MiniDV, videotape formats, 
3 

Mini Maglite 

definition, 481 

focusing tips, 230 
Mini Worral, gear head, 38 
Minolta, reflected light 

meter, 15 
Mirrored Shutter, 

definition, 481 
Mitchell 

camera oil, 421 

definition, 481 

as filter manufacturer, 
34, 360 

gear heads, 364 

as speciality item, 421 

tripods, 36, 364 
Mitchell Diffusion 

definition, 481 

as filter type, 361 
Mitchell Flat Base 

definition, 481 

fluid head, 37, 167 

gear head, 168 

tripod specs, 36 
Monitor 

camera prep checklist, 
177 

definition, 481 
focus measurements, 
222 

image focus problems, 

272-273 
roll bars, 267 
SD/HD video, 248, 252 
2nd AC, 112-113 
MOS 

basic concept, 4 
camera reports, 72 
definition, 481 
slating procedures, 

110-111 

Motors 

for cameras, 25 
definition, 470, 490 
sync speed problems, 
265 

zoom, 171, 220, 271, 491 
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Mounting platforms 

camera troubleshooting, 

260 
types, 364 
Moviecam Compact, specs, 

304-306 
Moviecam SL, specs, 

306-307 
Moviecam Super America, 

specs, 304-306 
Multicamera 

camera utility, 54 
definition, 481 
film productions, 43 
SD/HD shoots, 246-247, 
249 

Multipurpose Tool, 418 

Mutar 

definition, 481 

lens accessories, 355 


National Television System 
Committee (NTSC), 
definition, 482 
ND, see Neutral Density 

Filter (ND) 
Negative Film Stock 
characteristics, 6 
definition, 481 
identification label, 88 
Nets 

attaching, 243 
definition, 31 
Networking 

assistant cameraman, 

344-346 
definition, xxviii 
Neutral Density Filter (ND) 
characteristics, 29 
definition, 481 
viewing system black 
out, 266 
NG, see No Good (NG) 
Nitrate Base Film, 

definition, 481 
Nitrogen tank, 2nd AC 

preproduction, 61 
No Good (NG) 

camera report styles, 

77-78 
definition, 481 
Nonunion Productions, vs. 

union, 325-327 
Normal Lens 


characteristics, 201 

definition, 482 

focal length, 24 
NTSC, see National 

Television System 
Committee (NTSC) 


Obie Light 

camera prep checklist, 
175 

definition, 482 
O'Connor 

definition, 482 
fluid head, 37 
Oiling Points, 1st AC 

duties, 193-199 
On-Board Battery, usage, 
26 

1.85 

definition, 482 

example, 8-12 
One-Inch Lens (1-in. Lens) 

definition, 482 

lens terminology, 200 
One-Light Print 

definition, 482 

developing instructions, 
113 

film can label, 115 

on reports, 79 
1/3-2/3 Rule 

definition, 482 

depth of field, 211-212 

example, 215 
On Location, assistant 

camerman, 339-340 
Opening Up the Lens 

definition, 482 

f-stop examples, 217 
Operator, see Camera 

Operator 
Optical Center, lenses, 24 
Optical Flat 

characteristics, 30-31 

definition, 482 

usage, 203 
Orangewood Sticks 

definition, 482 

as expendable, 425 
Overcrank, definition, 
482 

Overexpose 
dailies, 217 
definition, 482 


Pan 

definition, 482 
tripod head problems, 
273 

Panasonic HVX 200, 251 
Panavision 

aspect ratio, 11 

battery, 180 

camera troubleshooting, 
261 

definition, 482 
focal plane shutter, 22 
focusing tips, 227-228 
focus test chart, 173 
follow focus mechanism, 

174 
FTZSAC, 359 
gear head, 39 
shutter, 21 

sliding base plate, 169 
sync speed problems, 
265 

zoom control example, 
172 

Panavision 65 mm Hand- 
Held 
oiling points, 199 
specs, 317-318 
Panavision 65 mm High 
Speed, specs, 
316-317 
Panavision Mount (PV), 
202 

Panavision Panaflex 16 
oiling points, 194 
specs, 307-308 
Panavision Panaflex 35, 

oiling points, 196 
Panavision Panaflex 65, 

specs, 315-316 
Panavision Panaflex Gil, 

specs, 309-310 
Panavision Panaflex 

Golden, specs, 

309-310 
Panavision Panaflex 

Millenium 
oiling, 193, 195 
specs, 310-311 
Panavision Panaflex 

Platinum, specs, 

311-312 
Panavision Panaflex X, 

specs, 313 
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Panavision Panastar 
oiling points, 197 
specs, 314 
Panavision Super PSR, 

oiling points, 198 
Paper Tape [1/8 in. or 1/4 
in.) 

definition, 482 
diopter ring, 197 
Paper Tape [1/2 in. or 1 in.) 
actor marks, 101 
definition, 483 
as expendable, 424 
Paper Tape [2 in.), 

definition, 483 
Paperwork, and 2nd AC, 

142-144 
Payroll, conversion tables, 

343-345 
Pay Scale, union vs. 

nonunion, 326-327 
pCam Software 

applications, 237-239 
depth of field, 207-208, 

210, 251 
field of view, 239 
hyperfocal distances, 

215-216,439 
tables and formulas, 430 
P-2 Card, videotape 

formats, 3 
pCine Software 
applications, 238 
depth of field, 207-208 
exposure, 238-239 
shooting/screen time, 
240 

tables and formulas, 430 
PDA 

as AC tool, 415 
and 1st AC, 237-238 
pCam and pCine 

software, 207 
and 2nd AC, 145 
tables and formulas, 430 
Perforations [Perfs) 
and aspect ratio, 12 
definition, 483 
film formats, 1-2 
FPS and feet/minute 

table, 439 
shaky image, 276 
single and double, 6-7 
35 mm feet/minute 

formulas, 453 


35 mm running time 
table, 440-441, 
444-447, 449-450 
torn, 267-268 
Persistence of Vision, 
definition, 483 
Personal Bag 
1st AC, 237 
recommended items, 

428-429 
and 2nd AC, 145-146 
Photo-Sonics Actionmaster 

500, specs, 319 
Photo-Sonics 35-4B/4C, 

specs, 320-322 
Photo-Sonics 35-4E/ER, 

specs, 322-323 
Photo-Sonics 35-4ML, 
specs, 323-324 
Photo-Sonics 1VN, specs, 

320 
Photosphere 
definition, 14 
usage, 28, 434 
Pitch 

definition, 483 
film formats, 1-2 
Pliers, 417 

PO, see Purchase Order 

Form (PO) 
Pocket Knife, 418 
Pocket Level, 419 
Polarizing Filter 

characteristics, 29-30 

definition, 483 
Pop-up Tent, 416 
Porter, Edwin S., xxv 
Postproduction Duties 

1st AC, 244-245 

SD/HD video, 158, 
254-255 

2nd AC, 152-153 
Powder Puffs, definition, 
483 

Power Strip, 420 
Power Zoom Control, 

checking, 171-172 
Precision Speed Control 
camera prep checklist, 
176 

definition, 483 
Prep 

checklist, 167-186 
definition, 483 
forms, 379-384 


Preproduction Duties 
1st AC, 161-163, 

165-186 
SD/HD video, 154 
2nd AC, 56-63 
Pressure Plate 
definition, 483 
gate operation, 20 
Primary Colors 

definition, 17, 483 
emulsion, 5 
Prime Lens 

characteristics, 24-25, 

201-204 
definition, 483 
SD/HD video, 249-250 
Print All 

definition, 483 
as developing 

instruction, 69 
Print Circle Takes Only 
definition, 483 
as developing 

instruction, 69, 
76, 79 
Producer 

AC professionalism, 339 
aspect ratio, 9, 11 
1st AC work tips, 243 
SD/HD video work, 245 
time card, 339 
and unions, 328 
viewfinder eyepiece 
setting, 196-197 
Production Assistant 
camera moving, 235 
resume preparation, 

332-333 
and 2nd AC, 112-113 
Production Company 
camera reports, 69 
definition, 484 
union vs. nonunion, 

325-327 
and unions, 328 
Production Coordinator, 

troubleshooting, 258 
Production Duties 
1st AC 

camera moving, 

234-235 
camera oiling, 

193-196 
clean camera, 192-193 
computers, 237-238 
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Production Duties 

[continued) 
depth of field, 

206-216 
equipment packing, 

236 
film loading/ 

unloading, 191-192 
focusing tips, 227-230 
focus measurements, 

221-227 
follow-focus, 225-227 
footage readings, 

231-232 
f-stops and t-stops, 

216-219 
gate checking, 

233-234 
lens overview, 

198-201 
lens types, 201-204 
overview, 186-187 
postproduction, 

244-245 
resources, 244 
SD/HD video, 

247-254 
as 2nd AC, 235-236 
start-of-day 

procedures, 

187-191 
tools and accessories, 

236-237 
viewfinder eyepiece 

setting, 196-198, 

200 

work tips, 238, 

240-244 
zoom lens move, 

230-231 
key players, 43-44 
2nd AC 

camera reports, 

67-81 
camera setup, 64-65 
changing bag/tent, 

97-100 
equipment packing, 

144-145 
film inventory, 

120-123 
film shipment, 117 
film stock 

manufacturers, 65 
film stock ordering, 

118-119 


film stock size, 66 
film storage and care, 

119-120 
film to lab, 113-117 
film transportation, 

117-118 
as 1st AC, 144 
general work tips, 

146-151 
inventory form how- 
to, 123-141 
lenses, filters, 

magazines, 111-112 
magazines, 82-85 
magazine unloading, 

94-97 
marking actors, 

100-104 
record keeping 

and paperwork, 

142-144 
report distribution, 

141-142 
resources, 151-152 
SD/HD video, 

154-158 
shot information, 

81-82, 120-123 
slates, 104-111 
slating procedures, 

107-111 
start-of-day 

procedures, 64 
tools and accessories, 

145-146 
video tap and monitor, 

112-113 
Production Manager 
AC job interview, 

335-336 
camera equipment 

preparation, 165 
and 1st AC, 48 
1st AC and rental house, 

165 

resume evaluation, 333 

time card, 339 
Production Number 

camera reports, 67 

definition, 484 

insert slate, 106 

purchase order, 114 
Production Title 

camera reports, 69 

definition, 484 

on slates, 106 


Professional Cameraman's 

Handbook, 422, 484 
Professional Organizations, 
resources, 457-458 
Projected Image 

focus problems, 277 
shaky/unsteady, 276 
spots/lines, 277-278 
Pro-Mist Filter, definition, 
484 

Pull Down Claw 

definition, 484 

gate operation, 19 
Pulling Focus, see Follow 
Focus 

Purchase Order Form (PO), 
114-116 

Q 

Quick Release Plate 
camera prep checklist, 

167-168 
definition, 484 


Rain Cover 

camera accessories, 356 
camera prep checklist, 
170 

definition, 484 
Ramp Preview Controller 
(RPC) 
characteristics, 359 
1st AC duties, 237 
Raw Stock 

definition, 484 
inventory form, 398 
resources, 457 
RCU, see Remote Control 

Unit (RCU) 
Recan Label, magazine 

unloading, 96-97, 
413 

Record Keeping, 2nd AC, 

142-144 
Record Run, definition, 

249 

Red, Green, Blue (RGB), 
basic concept, 17 
Reflected Light 

definition, 484 

exposure meters, 14 
Reflected Meter 

definition, 484 

as meter type, 14 
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Reflex Camera, definition, 

Running Time 

duties, 50-52 

484 

and film length, 439 

early techniques, xxvi 

Reflex Viewing System 

film length tables, 

equipment wrapping, 

characteristics, 22-23 

439-450 

152-153 

definition, 484 

Rushes, see Dailies 

and 1st AC, 48-50 

shutter, 21 


1st AC as, 235-236 

Registration 


1st AC preproduction, 

definition, 484 

s 

162-163 

film loses loop, 268 

Sachtler 

1st AC start-of-day 

image focus, 277 

definition, 485 

procedures, 188, 

shaky image, 276 

fluid head, 37-38, 363 

191 

test, 181-184 

microforce handle, 356 

focus measurements, 221 

Registration Chart 

support equipment, 456 

footage readings, 

crosshair positioning, 

SAG, see Screen Actors 

231-232 

182-183 

Guild (SAG) 

history, xxv 

definition, 484 

Salt Water Damage, 

lenses, filters, 

Registration Pins 

274-275 

accessories, 

camera door, 264 

Samuelson Mark II 

219-220 

definition, 485 

Calculator 

postproduction duties, 

film loses loop, 268 

definition, 485 

152-153 

gate operation, 19-20, 

depth of field, 207, 209 

preproduction duties, 

233, 263 

Scene, definition, 485 

56-63 

prep checklist, 168-169 

Scene Number 

production duties, 

Remote Control Unit 

camera reports, 72—73 

64-151 

(RCU), 357 

definition, 485 

camera reports, 

Remote Switch 

on slates, 106 

67-81 

camera prep checklist, 

Schneider Optics, as filter 

camera setup, 64-65 

178 

manufacturer, 34 

changing bag/tent, 

definition, 485 

Scratches, on film, 268 

97-100 

Resources 

Scratch Test Magazines, 

equipment packing, 

1st AC, 244 

camera prep 

144-145 

2nd AC, 151-152 

checklist, 170 

film inventory, 

Resume, assistant 

Screen Actors Guild (SAG), 

120-123 

cameraman, 

union vs. nonunion, 

film shipment, 117 

332-335 

326 

film stock 

Reversal 

Screen Time 

manufacturers, 65 

characteristics, 6 

formula, 454 

film stock ordering, 

definition, 485 

pCine Software, 240 

118-119 

film stock, 347 

Script Supervisor 

film stock size, 66 

RGB, see Red, Green, Blue 

camera reports, 72, 74 

film storage and care, 

(RGB) 

definition, 485 

119-120 

Right-Hand Grip, 

film to lab, 113-117 

film to lab, 113-117 

definition, 485 

SD/HD video work, 155 

film transportation, 

Rocker Plate 

and 2nd AC, 51, 

117-118 

definition, 485 

149-150 

as 1st AC, 144 

Roll Number 

slates, 106 

general work tips, 

camera reports, 68 

SE, see Short End (SE) 

146-151 

definition, 485 

Second Assistant 

inventory form 

on slates, 107 

Cameraman (2nd AC) 

how-to, 123-141 

Ronford Baker 

camera department 

lenses, filters, 

definition, 485 

team, 240-243 

magazines, 111-112 

fluid head, 37-38, 363 

camera moving, 235 

magazine loading, 

RPC, see Ramp Preview 

and camera operator, 47 

85-94 

Controller [RPC] 

chain of command, 338 

magazines, 82-85 

Rubber Donut, see 

definition, 485-486 

magazine unloading, 

Donut 

and DP, 44-45 

94-97 
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Second Assistant 

Sekonic, combination light 

acetate base, 5 

Cameraman (2nd 

meter, 16 

aspect ratio, 10 

AC) [continued) 

Setup 

camera reports, 69 

marking actors, 

definition, 486 

circled takes, 76 

100-104 

SD/HD video work, 155, 

definition, 486 

report distribution, 

247-248 

depth of field, 206 

141-142 

2nd AC camera, 64-65 

Eastman Kodak film can 

resources, 151—152 

Shooting Section, camera 

label, 70 

shot information, 

reports, 67, 69 

feet/minute formula, 453 

81-82, 120-123 

Short End (SE) 

feet/minute and frames/ 

slates, 104-111 

camera reports, 78-80 

foot, 431-432 

slating procedures, 

definition, 486 

film can weights, 350 

107-111 

magazine loading, 91—92 

film formats, 1—2 

start-of-day 

magazine unloading, 

film length/running time 

procedures, 64 

95-96 

table, 448 

tools and accessories, 

Short Eyepiece 

film stock availability, 

145-146 

camera prep checklist, 169 

347 

video tap and monitor, 

definition, 486 

film stock 

112-113 

Short Lens, definition, 201 

manufacturers, 65 

professionalism, 338 

Shot Information 

film stock packaging 

record keeping and 

recording, 81-82 

size, 66 

paperwork, 

and 2nd AC, 120-123 

FPS and feet/minute 

142-144 

on slates, 107 

table, 439 

SD/HD work, 246 

Shoulder Pad 

FTZSAC, 359 

camera setup, 247 

camera prep checklist, 

Fuji film can label, 71 

overview, 153—154 

178 

hyperfocal distance 

postproduction, 158 

definition, 486 

table, 437 

preproduction, 154 

moving camera, 234 

job interviews, 335 

production, 154-158 

Shutter 

lab delivery, 115 

white balancing. 

definition, 486 

lenses, 24 

253-254 

mirror reflex viewfinder, 

lens mounts, 202 

time card, 339 

23 

perfs, 6 

work checklist, 

operation, 20-21 

registration pin, 19 

158-160 

spin problems, 262-263 

running times table, 440 

wrap time, 339 

Shutter Angle 

running times to film 

Second Assistant Director 

definition, 486 

length, 442-443 

(AD), report 

f-stop compensation, 

short end, 78 

distribution, 142 

435-436 

slating procedures, 108 

Second Camera 

f-stops and t-stops, 

stock sizes, 66 

camera reports, 68 

218-219 

Super 16mm format, 2, 

definition, 485 

overview, 20—21 

7, 9, 10 

1st AC duties, 144 

Siemans Star, 251 

sync speed, 4 

Second Camera 

Silicone 

warm-up time, 120 

Assistant, see 

camera lubricating, 

zoom lens problems, 

Second Assistant 

193-194 

271-272 

Cameraman (2nd 

definition, 486 

65 mm/ 70 mm format 

AC) 

as expendable, 426 

aspect ratio, 11 

"Second Marker" 

as speciality item, 421 

cameras, 199, 301, 

definition, 486 

Single-Chamber 

315-318, 353 

slating procedures, 

Displacement 

definition, 486 

109 

Magazine, 

feet/minute and frames/ 

"Second Slate," definition, 

operation, 83-84 

foot, 431-432 

486 

Single Perf, as 

film formats, 1-3 

"Second Sticks," 

classification, 6-7 

Slate 

definition, 486 

16 mm format 

definition, 486 
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information, 106-107 
insert slate, 105 
procedures, 107-111 
SD/HD video, 156 
as speciality item, 420 
sync slates, 104-106 

Slate Markers 
definition, 487 
front box, 236 

Sliding Base Plate 

camera prep checklist, 
168 

definition, 487 
examples, 169 
Slow Film, definition, 7 
Snot tape, as expendable, 

424-425 
SOC, see Society of Camera 

Operators (SOC) 
Society of Camera 

Operators (SOC) 
definition, 487 
Soft-Contrast Filter 
characteristics, 32 
definition, 487 
Soft Focus, definition, 487 
Soft/FX, filters, 31 
Soft Nets, definition, 31 
Software 

pCam Software, 

207-208, 210, 
215-216, 237-239, 
251, 430, 439 
pCine Software, 207-208, 
238-240, 430 
Sound Mixer 

SD/HD video, 248 
slating procedures, 
107-109 
Space Blanket 
definition, 487 
as speciality item, 421 
Spectra, incident light 

meter, 15 
Speed (Camera) 

ArriflexEXD-1, 357 
definition, 468, 487 
and exposure time, 14 
and f-stop, 435 
Panavision RDC, 360 
start/stop problems, 261 
troubleshooting, 260 
Speed Control, camera 
prep checklist, 
176 


Speed Crank, definition, 

487 
Speed (Film) 

basic concept, 7-8 
comparison tables, 

430-431 
definition, 474, 487 
Speed (Lens), definition, 

202, 480, 487 
Spherical Lens, 202-203 
Split Diopter 
definition, 487 
filter types, 362 
Split Focus, definition, 
487 

Spot Meter 

definition, 487 
Minolta, 15 
Spots, on projected image, 

277-278 
Spreader 

camera prep checklist, 
167 

definition, 487 
function, 34-36 
Spring Clamp, 421 
Sprocket Holes 
definition, 487 
film formats, 1-2 
noisy camera, 262 
Sprockets 

camera door, 264 
definition, 488 
film jam, 265 
film loses loop, 268 
and gate, 18 
magazine loading, 87 
noisy camera, 262 
Stabilo Grease Pencil, 

definition, 488 
Standard Definition (SD) 

Video 
cameras, 353-354 
camera utility, 54-55 
digital imaging 

technician, 53 
digital utility, 55 
1st AC, 245-246 
1st AC postproduction, 

254-255 
1st AC preproduction 

work, 246-247 
1st AC production work, 

247-254 
HD lens swap, 252 


positions, 52-53 

2nd AC, 153-158 

union rates, 331 

video controller, 54 
Standard Legs (Standards) 

definition, 488 

example, 35 
Standard Shutter 

example, 21 

f-stops and t-stops, 
218-219 
Standard Tripod 

definition, 488 

example, 35 
Star Filter, definition, 488 
Steadicam 

characteristics, 38-39 

film stock ordering, 119 

main unit, 41 

operator, 41 

support arm, 40 

vest, 40 
Stick-on Letters (1/2 in. or 
3/4 in.) 

definition, 488 

as expendable, 426 
Sticks 

definition, 488 

function, 34-36 

slating procedures, 109 
Stop, see F-Stop; T-Stop 
Stopping Down the 

Lens, see Closing 
(Stopping) Down 
the Lens 
Stop Pull, definition, 488 
Storage 

film, 119-120 

videotapes, 157 
Sunshade 

definition, 488 

for lens flare, 204-205 
Super 8 mm format 

feet/minute and frames/ 
foot, 431-432 

reversal film, 6 
Super 16mm format 

aspect ratios, 9, 10 

film formats, 2 

perfs, 7 
Super 35mm format, 

aspect ratios, 8, 11 
Supra-Frost Filter 

definition, 488 

diffusion filters, 31 
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S-VHS, videotape formats, 3 
Sync 

basic concept, 4 

definition, 488 
Sync Box 

camera prep checklist, 
176-177 

faulty, 261 
Sync Slate 

definition, 488 

as speciality item, 420 

types, 104-106 
Sync Speed 

basic concept, 4 

definition, 488 

and exposure time, 
13 

feet/second and feet/ 

minute table, 439 
troubleshooting, 265 


T, see Total (T) 
Tables 

feet-meter, 441, 451-452 
feet/second and feet/ 

minute, 439 
film length and running 

times, 440-450 
film speeds, 430-431 
f-stop compensation, 

432-436 
hyperfocal distances, 

436-439 
intermediate F-Stop 

values, 432 
tenths of hour, 342 
Tachometer 

camera prep checklist, 

168 

definition, 488 
Tail Slate 

definition, 488 
slating procedures, 
109-110 

Take 

camera reports, 72 

definition, 488 

on slates, 106 
Take-up Side 

definition, 489 

film problems, 263-264 

magazine loading, 
86-87 


Tape Measure 
definition, 489 
examples, 418 
focusing tips, 229 
Technical Director, and 

video controller, 54 
Technician, turnaround 

times, 331 
Telephoto Lens 

characteristics, 24, 201 
definition, 489 
focus marks, 224-225 
The Hollywood Reporter, 

xxvii 
35 mm format 

aspect ratio, 8, 11 
changing bag, 98 
circling takes, 77 
definition, 489 
depth of field, 206-209 
Eastman Kodak film can 

label, 70 
feet/minute formula, 453 
feet/minute and frames/ 

foot, 431-432 
film can weights, 350 
film formats, 1-3 
film stock availability, 347 
film stock 

manufacturers, 65 
film stock packaging 

size, 66 
FPS and feet/minute 

table, 439 
Fuji film can label, 71 
vs. HD, 245, 251 
history, xxv 
hyperfocal distance 

table, 438 
job interviews, 335 
laboratory delivery prep, 

115 

laboratory supplies, 58 
lens choices, 202 
lenses, 24 

running times table, 

440-441 
running times to film 

length, 444-447, 

449-450 
short end, 78 
slating procedures, 108 
stock sizes, 66 
Super 35 mm format, 

8, 11 


sync speed, 4 
warm-up time, 120, 
278 

Threading 

film loses loop, 268 
1st AC work tips, 242 
into gate, 263 
magazine loading, 87 
noisy camera, 262 
sync speed problems, 
265 

Three-Inch Lens (3-in. 
Lens) 
definition, 489 
lens terminology, 200 

3-to-2 Adapter, 420 

Tiffen 

definition, 489 
diffusion filters, 31 
as filter manufacturer, 
34 

Tilt 

definition, 489 
tripod head problems, 

273 
Tilt Plate 

camera prep checklist, 

168 

checklists, 364 
definition, 489 
Time Card 

assistant cameraman, 
339 

filling in, 341-344 
Timecode 

camera reports, 155 

on forms, 389 

LCC, 358-359 

SD/HD video, 249, 253 

tape preparation, 157 
Timecode Slate 

characteristics, 104-105 

procedures, 107-108, 
156 

Timeliness 
1st AC, 238 
2nd AC work tips, 146 
Time Sheets 

camera department, 

weekly, 402-403 
personal, 404 
2nd AC records, 
142-143 
T Mark, marking actors, 
101-102 
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Toe Mark, marking actors, 
102 

Tools and Accessories 
AC professionalism, 339 
Arriflex, 423-424 
basic list, 415-420 
cameras, 355-356 
cameras, specialized, 

356-360 
expendables list, 

424-426 
1st AC duties, 219-221, 

236-237 
lenses, 354-355 
miscellaneous items, 

426-429 
overview, 414-415 
SD/HD video work, 

157-158, 254 
and 2nd AC, 145-146 
specialized film industry 
items, 420-423 

Total (T), definition, 489 

Tracking [Lens) 
definition, 489 
zoom lens, 171 

Transfer Tape, as 

expendable, 425 

Triangle, see Spreader 

Tripod, see also Sticks 
camera moving, 234-235 
camera prep checklist, 167 
definition, 479, 489 
function, 34-36 
leg sliding problems, 273 
types, 364 

Tripod Head 

function, 36-38 
pan/tilt problems, 273 

Troubleshooting 

basic approach, 257-258 
battery power, 272 
blown fuse, 266 
camera door, 264 
camera not running, 

259- 260 
camera "off" switch, 

260- 261 
camera start/stop, 261 
camera stopping, 

264-265 
cold weather shooting, 

273-274 
daylight balanced film, 

275-276 


film jam, 265 
film loses loop, 268 
film scratches, 268 
film take-up, 263-264 
gate threading, 263 
heat shooting, 274 
image focus, 277 
image spots/lines, 

277-278 
lens flare, 272 
lens focus, 269-270 
noisy camera, 262 
noisy magazine, 267 
screen roll bars, 267 
shaky image, 276 
shooting internationally, 

278 

shutter spin, 262-263 
sync speed, 265 
tips, 278-279 
torn perforations, 

267-268 
tripod head pan/tilt, 273 
tripod leg sliding, 273 
tungsten-balanced film, 

275 

video monitor focus, 

272-273 
video transfer, 278 
viewfinder image fog, 

271 

viewing system black 

out, 266 
water damage, 274-275 
zoom lens focal lengths, 

271-272 
zoom lens motor, 271 
T-Stop 

basic concept, 12-13 
camera operator duties, 

48 

camera prep checklist, 

172, 179 
camera reports, 72 
definition, 488, 489 
and depth of field, 207 
DP duties, 46 
examples and usage, 

216-219 
focusing tips, 228 
focus marks, 226 
focus puller duties, 49, 

256 

f-stop compensation, 
433-436 


FTZSAC system, 359 
intermediate f-stops, 432 
iris control unit, 357 
lens control system, 358 
and lens speed, 202 
locked-off shot, 242 
Panavision lenses, 228 
remote digital control, 
360 

shot information, 81 

wireless remote control, 
357 
Tungsten 

color balance, 17 

definition, 489 

85 filter, 275 
Two-Inch Lens (2-in. Lens) 

definition, 489 

lens terminology, 200 


Ultra-Contrast Filter, 33 
Undercrank, definition, 489 
Underexpose 

definition, 489 

and DP, 217 

film registration test, 
181, 184 
Union Productions 

AC job attitude, 337 

vs. nonunion, 325-327 
Unions 

joining, 328-331 

resources, 457-458 
Unit Production Manager, 
troubleshooting, 
258 

Utility Cart, 416 


Variable Motors, 25 
Variable Shutter 

camera prep checklist, 
169, 176 

definition, 490 

shutter angle, 20 

for syncing, 267 

usage, 21 
Variable-Speed Camera 
Motor 

definition, 490 

troubleshooting, 261 
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Velcro, filter identification 

labels, 220-221 
VHS, videotape formats, 3 
VHS-C, videotape formats, 3 
Video Assist, definition, 

490 
Video Cables 

camera prep checklist, 
177 

definition, 490 

disconnect duties, 112 

moving camera, 253 

SD/HD work, 158 
Video Controller 

and camera utility, 54 

duties, 54 

SD/HD video, 249 
Video Monitor 

definition, 490 

SD/HD video, 156 
Video Tap 

camera prep checklist, 
177 

definition, 490 
focus measurements, 
222 

problems, 272-273 
2nd AC, 112-113 
Videotape 
formats, 3 

preparation, 156-157 

request form, 401 

storage and care, 157 

X-rays and magnetic 
fields, 157 
Video Transfer, image 
alignment, 278 
Viewfinder 

definition, 490 

eyepiece setting, 
196-198, 200 

for focus, 221-222 

function, 22-23 

image fog, 271 

lens flare, 272 

shutter, 20 

shutter spin, 262-263 
Viewing System 

blacked out, 266 

function, 22-23 
Vignetting 

checking for, 220 

definition, 490 


matte box, 174 
Vinten 

definition, 490 
fluid head, 37, 363 
Vitesse, definition, 490 
V Mark, for actors, 

102-103 
Voltage, camera 

troubleshooting, 
260 

w 

W, see Waste (W) 
Warm-Up Time 
film, 120 

start-of-day procedures, 
188 

Waste (W) 

camera reports, 78 
definition, 490 
magazine unloading, 
95 

Water Damage, 274-275 
Weaver Steadman 

definition, 490 

fluid head, 37 
Web sites, resources, 
455-458 

Whip 

definition, 490-491 
focus whip, 174-175, 
355, 421 
White Balancing, SD/HD 

video, 253-254 
White Pro-Mist, diffusion 

filters, 31 
Wide-Angle Lens 
characteristics, 24 
definition, 491 
and depth of field, 
211 

start-of-day procedures, 
188 

Wilson Film Services, as 
filter manufacturer, 
34 

Wireless Lens Control 

System, 358 
Wireless Remote Control 

(WRC-2), 357 
Working Relationships, 

and 2nd AC, 148 
Worral, gear head, 38 


Wrap 

assistant cameraman, 
339 

definition, 491 
Wrapping Equipment, 

152-153, 158, 245, 
254-255 
Wratten Filter 
definition, 491 
as expendable, 426 
shooting problems, 
275-276 
WRC-2, see Wireless 

Remote Control 
(WRC-2) 
Wrench, Allen wrench 
example, 417 

X 

X-Rays 

film transportation, 
117-118 

and videotapes, 157 
XTR-Prod, specs, 282 

z 

Zeiss 

definition, 491 
Zoom 

definition, 491 

jar opener, 419 
Zoom Control, 171-172 
Zoom In 

definition, 491 

focus eyepiece, 197 
Zoom Lens 

characteristics, 24-25, 
201-204 

definition, 491 

focus marks, 226 

motor problems, 271 

lens moves, 230-231 

SD/HD video, 
249-250 

tracking, 171 
Zoom Motor 

checking, 171 

definition, 491 

1st AC duties, 220 
Zoom Out 

back focus, 270 

definition, 491 

depth of field, 250 


